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TRIUMPHAL ARCHES, | Wrnpows, BALLUSTERS, ARCHES, 
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COLONADES, E DEADE CEE BALLUSTRADES, STAIR-CASES, 
Prazza’s, PEDIMENTS, CIELING-PIECES, Roors, 
ARCADES, CAPITALS, CHIMNEY-PIECES, OBELISQUES, 
FRONTISPIECES, FESTOONS, FLooRs, ORNAMENTS, &c. 


The Whole interfperfed with 
Crirrican REMARKS and OBSERVATIONS on cach MASTER 
Mluftrated by above 


Three Thoufand .xameves, Engraved on Pour Hundred and Ninety four 
large Folio C OPPER PLATES 


WITH A 
Drerronartan INDEX, explaining the Terms of ART ` ufed herein. 


By B LANGLET. 
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Henry Earl of Pembroke, Anthony Lord Vifcount Montagu, 
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Anno 1726, Lord Carmi ichael, 
Earl of Aukram, John Lord Hobard, 
Earl of Horne, il Lord Belhaven, 


And to all others The Right Honourable and Right W orthipfal 
MASTERS a MASONRY. 


My Lords aud Brethren, 
à WY, HE Principles and Prađice of ANCIENT Masonry, 


Tay being the Subject of the following Sheets, to whom can 
> | fo juitly infcribe them, as to Your Mof Noble, Right 
Ji Honourable, and Right W orfhipful Selves: not only a 
regard to your being MASTERS thereof, but to your great Encou- 
rage- 


Te DoE per CATI or 


ragement given, and Efonour done to the ArT, as well as your molt 
affectionate Refpect manifefted to every Brother of the Fraternity 
an illuftrious Example to all other Nations. 


Tie falfe Conjectures of Mssonry, and its great Ufe in fur- 
nithing the Fellow Craft, and other Artificers in general, with the 
ufeful Rules, Proportions, and Examples of the moft eminent Archi- 
teéts, that have lived in all Nations, have been not the only Motives 
of my compiling this Laborious, Extenfive, and Moft Ufeful Work : 
But as it is the Duty of every Man to communicate fuch Know edge 
as he is blefs’d with, that will be of fervice to the Publick, | therfore 
thought ths my Duty ; and which, being happy under your Lord- 
fhips Protections, cannot fail of a kind Reception among the good- 
natur’d and judicious Part of Mankind. 

Tue Induftry, Care, and Pains that I have taken herein, for the 
Service of my Country, your Lordfhips will readily perceive į and 
that the cenforious Part of Mankind may thereby not only leara the 
Principles of this Most NoBLE ART, but how to correct their 
Miftakes for the future. 


Tuar your Lordfhips may long continue the Encouragers of Arts 
: / 5 > 
and Sciences, is the fincere Prayer of 


My LORDS,. 
Your Mofl Obedient, 
Humble Servant, and 
Affettionate Brother, 


Bo LANGLET. 


JHE Number of Books daily publift’d on w4rchitefure, 
and the little Ufe they are of to Workmen in their 
Practice, for want of a juft Knowk dge of thofe Sciences 
on which Architecture immediately depend, gives fo 
fenfible an Idea of the Advantage a Work of the 
following Nature would be to all concerned in 
Building, that a SocreTy (who daily experience 
and praélife the feveral rts which lead to a general 
Knowledge of Architelture) have concluded to demonftrate the fame, in a 
plain and eafy manner, throughout all its various Parts, for the Ufe of Arti- 
ficers in general. 


Anp, as every thing which is neceflary to make compleat Workmen, and 
good Architeéts, will be carefully and ingenioufly handled in the following 
Work, it will contain more Knowledge than all the other Books of Archi- 
tecture. 


Anp for its Utility to thofe concerned in Building, as well as other 
Employments, we hope nothing can be more advantageous ; becaute every 
Branch fhall be carefully and methodically handled, and every Page will 
be perus’d and modell’d by the whole Society. And as fo voluminous a 
Work is the Labour of a Sociery, it will contain the Knowledge of many, 
and more particularly fuch who daily experience the Advantages of it in 
the feveral Parts of Building. 
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iake T 
ft be fate. 3s eff ie. 
Optuks. 6. dtrithactik. 7. Lliflory. O Phily 
ie fin tHe. Tite, VERSN And 12. 2 iftroloe ry. But it 
id Aflrelogy were left out, I think we fhalt treat í f all the ret, Af 
f “which will appear by our Arrzonick Proportions. 
I to fith who plea ai to er- 


were only to collect Labours of other 
d pk n our Magesine of cure, as many have 
dene, and particularly ONe lately publifhed under that Title, which is 


wholl fed of other Mens Works, that were before in different Books 
€ t efore lefign to olfer nothing but what is entirely new, and 
of ¢ wn Produion ; at leatt handled in a manner fo different, and 
fo much more ady svous than what has been hitherto attempted, that 


sone scene 


pence {ufficiently compenfated. 


We are confident, that not only thofe who practife the Art, but likewife 
Gentle y find eeable Amufement in the Perufal of this Uuder- 


taki ecaule ther g in the OEconomy of Art, but in fome 
ll} 1 Place ; there will be feveral agreeable and enter- 
" 3 . . d . 
ropofi foly ey occur in their Places, and xaz ful Di 
both in tl } ition, Which will add much to the Advan- 
race i F f the Subferibers, 

Man more valuable than Ler'wine, an ; thofe Accom- 
plil ttendant on it; Jo on the other Han l, nothing ap- 
pe Jy i serale, or at : t ene to be more 
pitt ri'd of the happy which others enjoy. 

LevrwixG, in all its Branches and Chara ters, may be properly fud to 
{tineutth as from one another, well: from the reft of the Animal 


Creation, more diftinetly 


ech: Bir lee quire the Faculty of fpeaking, 
aft t mil} ae it is only the retaining Words 


and 

w to ply the In fhort, they m y be compat d 

performing its Rot , and not knoy ts own Ufe: 
many Workmen, who by Habit and Cttom perform 
t know not the Caufe or Reafon the eof. 


? 


Pue natural Embellithments of the ae by Converfation and Society 
cultivated and improved, and by a Pr to Knowle rectified and 
regulated, foon acquires the Faculty of i ung; and in whatever Branch 


of Learning the Mind makes its Progrefs, it attains its delired End. 


LEARNING is a Jewel of ineftimable Value, and he who is polien ed € 
it, poflefies « I . The Gocds of Fortune, by Multitudes of oon 
sith and are deftroy’d: Earthquakes, Ion tions and Tempetts 
d impoverith many Coun ries; but zo Misfortunes flock the Soul of 
the Philofo ph e i ae and Adverfity he is till the fame ; his Wil- 
dom, by making Excurfions into the Channels of Fortune, make every Stage 
of Lite equal: A; a is acquired by Stvdy and Affiduity, and by culti- 
vating thofe Seeds of Wifdem which Nature has impla inted in us. We 
Should look into ourfelves, bur more particularly our Children. and endea- 
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vour to difcover which way Nature has intended to direct the Channel of 
their Genius; if to the Mathematicks, fach Branches of Learning which 
lead to thofe Arts, fhould be carefully taught them, and not {top the 
Current by throwing in Lumber of Law, Hifory, &c. which are 
contrary to Nature’s Defign, and ruins the Artit: Nor muft he wha 
defigns to be a fonnd Workman or Architelt, load his Mind with Poltticks ; 
he will find Matter enough herein, to employ his whole Study, to become 
Matter thereof. No Art ts fo narrow and confin’d, but it will take up much 
Time to be acquainted with, and it’s better to know one T hing well, than 
faperficially to know many, There are many Branches of Learning in every 
Art, and thofe Paths which lead to them muft be carefully trod; Circum- 
fpection and Diligence are requir’d to finifh all our Undertakings. 


LEARNING is a Topick which leads us from one Labyrinth of Pleafure 
to another ; it is as extenfive as the Univerfe ; it confifteth of infinite Di- 
vifions ; if we trace it from one Channel to another, it never lofes its 
Beauty ; its Luftre is always apparent ; and whatever Shape you view it in, 
it always charms you. The Fotaries to Learning are very few, and the 
giddy Multitude, blinded with fugacious Pleafures and Follies, have not 
Good-nature enough to refpect them. J cannot pafs over the Advantages 
Mankind have reaped by the Wifdom and Unity of our Royal Society ; they 
have planted Knowledge in the Minds of the Unknowing ; they have cul- 
tivated the natural Genius of many: in thort, like Orpheus with his Lyre, 
they have made Stocks and Stones attentive to their Mufick. 


As to the natural Genius, we fee how many lively Inftances of it have 
appear’d in the Hiftory of all Ages. The Mo» in whom the Seeds of 
Knowledge are fown, in fpight of all the Obftacles of Fortune, will be 
{till the fame ; the Ideas which Nature originally ftamps on the Mind, 
cannot be worn out by Poverty, Want of Education, proper Oppor- 
tunities in Societies, Books, Inftruction, Gc. 1 fay, in fpight of all 
thefe Impediments, the bright Ideas will thine ; they will appear beauti- 
fully thro’ all the little Clouds of Fortune, and, like the Sun-Beams on 
the Surface of the Water, reflect their benevolent Rays on the Eye of the 
Beholder. How happy is the Fate of that Man, whom Nature, in fpight 
of all Obftructions, has fupply’d with beautiful Embellithments of the 
Mind, yet wants the nice Correction and Care of Art, to cultivate and im- 
prove them ; to draw them gradually from the little Errors of ignorant and 
ill~digefted Opinions, imbib’d in Minority, thro’ the Want of a jut and 
_tegalar Education, 


ACQUIRED KNowLenGe flows from the improving and refining the 
natural Genius. "The Seeds of Learning, when firt fown, are like a little 
Embrio which gradually increafes in every Degree of Time, ’till it hath 
attain’d its Maturity. It is firt improv’d by proper Principles inftill’d, 
fuitable to the Nature of the Genius which is to be refin’d ; it takes Root, 
and {preads itfelf flowly into Form, which, like a young Fruit-tree, by pru- 
ning and regularly difpofing, keeps from thooting into fuperfluous Branches. 
As Thorns bring not forth Thiftles, fo no Art or Means can make the Man 
who is naturally born a Mathematician, to be otherwife ; and the great 
Painter and Architect are fo by Nature as well as Art ; and probably there 
are many fine Men, now buried in Oblivion, who, if they had the Happi- 
nefs of a ROYAL Encouragement, might become Newtons in Philofophy, 
Raphaels in Painting, and Palladios in Architecture. 

B SUPER~ 
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SUPERFICIAL LEARNING isa fort of middle Path between natural 


and acquired Knowledge ; it is as it were the Shell or a gilded Outfide 
without Value, a Shadow without Subftance, a Multiplicity of Ideas with- 
out Order, a Medium between fomething and nothing ; in fhort, a Body 
without a Soul: Such a one grafps at every thing, and can retain n thing ; 
of which Mr. Pope fincly obferves, 


One Science only, cuill one Genius fit; 
So vaft ts Art, fo narrow human IF it. Pope on Criticifm. 


T have thus far ventured to define natural, acquired, and fuperfi al Kiozw- 
ledge. I propofe now to thew you the Ufes of Learning, as far as it re- 
lates to Mankind in general, and Societies in particular. In general it is 
fabfervient to all, in all the Stages and Stations of Life: Our walking, 
fitting, lying down, rifing, &e. are performed by mechanick Powers ; and 
tho’ the Idect, the illiterate, and Unthinking Part of Mankind, cannot dif- 
cern it, yet every Mathematician can very evidently demonftrate it ; every 
Action js a mechanick Operation that is perform’d by the Laws of Mecha- 
nifm. The Motion and fudden Velocity of our Bodies, are the Effects of a 
Mathematical Power, and the Contemplation of it elevates us a Degree 
above the reft of our Species. 


LEARNI 
human Life, but more particularly in making Laws, diftributing, Juftice, 
Trade, Traftick, and Commerce ; in difcerning the Motion of the heavenly 
Bodies ; in ights, Meafures, Travel; in fhort, in every thing which 
concerns $ to be acquainted with. Without Reafon and Wifdom, 
Laws were not firt form’d, modell’d, and defign’d; nor could Juftice be 
impartially diltributed. Without Navigation and Geography, Traffick and 


Commerce could not be; nor could we judge of, nor deferibe the Mo- 
tion of the heavenly Bodies, without Aftronc 
Meat 


: wi omy ; by Geometry, Weights, 
res, and the Power of Lines are preferved ; and indeed we find no 
ne Branch of Learning but is wleful in fome Part or other of the OEco- 
nomy of human Nature. 


Brsipers all this, the Pleafures which the thinking Mind takes in a 
Purfuit after Knowledge, are inexpreffible. The -dffrovomer can foar from 
one Planct to another, and from one Region to another, ‘till the Mind is 
loft in an Zrernity of Space. The Geographer can travel from one Country 
to af r o” the various Clivates over Sea and Land, and encompafs the 
whole Earth in his Imagination, and yet be only retired to his Clofet, or 


OF 


contemplating in the Field. The Painter can fee Groups of Figures, and 
lively I , to divert the Ideas of his Mind.” The cdrebitec? raifes in 
ae Idea 1 ers of ple fing Structures, the Orders growing like ti I Cedars, 
be i proportioned, with a regular Sjymetry, and juft Exactnefs. 


The Poct reprefents to himfelf beautiful Hills, and Lawns of pleafing Val- 
| circling Rivulets, the Harmony of Numbers and Nature. The 
L ideally fees Multitudes of various Machines for Conveyance of 

&e. all perfect and pleafing to his Imagi 
Triangles, Cubes, Prifms, Glaffes of Reflettion 
id Refradlion, Lights, rs, Shades, &c. AM thefe I fay, by a little 
Expanfion of the Mind, are fecn as natural, as the Statuary views ina Block 
of Marl cornet À only requires his nice Hand to take 
Part that enclofe it, whereby others may view it with 
s himielf. 
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I must obferve to you, as Buildings are requifite for private Houfes, fo 
publick Tranfactions require much Knowledge in the right Application of 
our Ideas; And to adapt them juftly tothe Wants and Conveniencies, is 
(tho’ feldom regarded) what appears moft requifite in our Talte and Execu- 
tions. Courts, Palaces, Seats of Pleafures, &c. thould be gay and airy ; 
on the contrary, Tribunals, Courts of Fudicature, o &c. fhould be 
grave and folemn, to ftrike the Beholder with a majeftick Awe of the So- 
lidity and ferious Purpofes of the Defign. Seminaries of Literature thould 
have a little more Vivacity and Gaity. Much Temper is required in Pro- 
ductions of this Kind, and much Study neceflary, to know where to apply 
rightly the different Ideas intended to be executed. 


A Srav continually expofed to the Violence of the extream Seafons, or 
on a Hili unguarded by Woods, fhould have a Mixture of Solidity and 
Gaity at the fame Inftant. 


Tue Tallies require more Chearfulnefi, while the fhady Rivulet, with 
the encircling Warmth of chearful Greens, and all the Pleafures of a rural 
Profpect, fthould be pleafing and ferious, adorn’d with Sculptures and 
Fefloons of the various Products of the Seafons, with an enlivening Variety 
and Regularity. The filent Gloom of Hoods, and the defart and unfrequented 
Places, among winding Meanders, and a fhort bounded Profpect, requires the 
moft airy and beautiful Productions, mixing with the folemn Gravity of Nature, 
the moft exalted Beauties and Gaiety of Art; fach are the differént Products 
which different Situations require, and fach are the Neceffities which 
fhould induce us to apply ourfelves to the Study of a Science the moft 
pleafing and various that the Art of human Invention could produce thro’ 
every Age fince the Beginning of Time. 


As I believe it will be granted that the dycicwts had this jak Talte of 
Building peculiar to themfelves, fo our Endeavours fhould be ufed for the 
attaining thofe Rules of which the 4ycients were pofleffed ; whofe Build- 
ings, as well internal as external, fo charm’d the Mind, and ravith’d the 
Eye, that the rchitetts themfelves were, by the Vulgar, often thought to 
be divinely infpired ; when, in Fact, the Beauty and the Pkafure their Works 
gave, were only the Effects of a eoef-ckofen Symmetry, connected to- 
gether according to the hurmonick Laws o Proportion, which of neceflit 
naturally produce that Effect upon the Mind thro’ the Eye, as the Cords 
or Difcords of Mufick, pleafe or difpleafe the Soul thro’ the Ear. 


* THEIR Decorum was always juft in every Reprefentation, whether fri- 
ous, jovtal, or charming ; for this End they eftablifhed a certain Modus to be 
obferved in the Ufe and Application of the feveral Orders. The Dorick 
Order was always apply’d to Things mayeffick, grave, and ferious, and call’d 
the Dorian Aludus. he Jonick to riant Ufes, fach as to Temples of Bac- 
chus, &c. call'd the Jonick Modus. "Vhe Corinthian Order was uled in Pa- 
laces, Triumphal Arches, and Houfes of Pleafure, and call'd the Lydian Mo- 
dus. By thefe Rules they always kept Pace with Nature, and by a ftrict 
Obfervance of them, they produe’d the various Effects they were intended for. 


Taus much by way of Introduction. "There remains now nothing more 
than to thew you what Branches of Learning are to be attain’d before we 
have a jut Knowledge of Building, which is the Subject and Defign of the 
following Work. Taw, 

St. Martix’s-Lane, Your Humble Servant, 

Fan. 15. 1732, 


x OX, 


Ata Meeting of this Society, this 21ft Day of December 
1732, the following Manufcript of Vutcar ArirH- 
prick was read, and order’d, that the fame be Printed 
for the Firft Part of The Principles of Ancient Mafinry, 
&c. The Members then prefent, 
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OR, A 


GENERAL SYSTEM 


BUILDING 


COMPLEATED. 


PART I O/ARITHMETICK, 
By A—— A—— 


ES RH APS it may be objected by fome Perfons, who 

M are already skill’d in Arithmetick, that to begin this 
Work with that Art is unneceffary and nfeleis ; and 
more efpecially as every Bookfeller in Lovdow is fur- 
nih’d with the Works of Arithmeticians, that may be 
parchufed at an eafy Rate: But in Confideration, that 
amongft Mankind there are many who don’t already 
: Wes undetitand Arithmetick, and being able to read, 
would gladly learn, could they but meet with an Author that was plain, 
coptors, and rnflruftive ; whofe Stile of Writing was adapted to their Under- > 
fianding ; and the various Examples applied to Practice in immediate Bufi- 
nefs, incident to their feveral Profeffions, I have therefore, for their Sakes, 
begun thi, Wok with Arithmetick. 


f would not be underftood herein, that I propofe a new Syftem of 
Arithmetick ; but if T expl» the Principles and common Rules thereof, 
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10 The Principles of ARiTUMETICK. 


in a more eafy and inflreffive Manner than has been yet done by any, I have 
reafon to believe that this firft Part will be acceptable, and even to 
them who are the moft learned in this Science: for altho’ for their own Ufe 
they may not require fuch plain Reafowings, as are herein contain’d, yet if 
they have, or hope to have, Children hereafter, they cannot but be pleafed 
in being furnithed with a Series of Arts, fo well digefted, and made ready 
to be imbibed by them in their firft advance to Learning, 


1 am far from finding Fault with the Labours of any one, and more par- 
ticularly of fach Gentlemen that have been fo good-natur’d to Mankind, as 
to communicate to the World their feveral rts and Dif/covertes, for every 
ones Improvement that pleafes to read them. But when I ferioufly confider, 
how flenderly the Principles of Arithmetick have, with refpeG to Bufi- 
nefs, been handled, even by the belt of Authors, 1 can’t help thinking, 
but that, had they been more copioufly explain’d, their Labours would 
have been of much greater Ufe to the unknowing Part of Mankind, for 
whofe Information fuch Works were defign’d, than at prefent they are found 
to be. 


lr this Motive that induced me to the compiling of this 1ft Part ; 
which I have endeavoured to render intelligible to the meane Capacity ; 
and I hope will prove entertaining and inftructive to all my Readers that 


defire to be expert Accomptants. 


1 must defire the young Student, for whofe Sake this Work is made 


arrive to the Perfection thereof. 


I sHaLL perform this Part by Way of Dialogue, between a Maffer and 
Pupil, as being the moft familiar and eafy Way of teaching. 


In BG ae IR 1B, Tk 


Of NUMERA TION, oF the Manner of exprefing Numbers and Quantities 
by Charaéterifticks, and to pronounce their Value, 


ue S my Defign is to inftruét you fully in all the various Mathematical 

“rts that are neceffary to make a compleat Architeé, therefore | 
muft, in the firt Place, acquaint you with rithmetick ; that is, the Art 
of aumbering well, it being the Bafs or Foundation of all other Arts. 
Wherefore 1 fhalt take fome Pains to explain the Principles thereof, 
that you may underftand the Reafons of all your future Studies, and be 
enabled to demonftrate your feveral Operations, as they occur in Prađife. 
For, as I before obferved, unlefs a gocd Foundation be laid, we can have 
but {mall Hopes of raifing a fubftantial Edifice thereon. 


a Pig 
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The Principles of ARITHMETICK. IT 


P. Tis reafonable to believe fo: Therefore we proceed. You fry, Sir, 
That Avithmetick is the Art of numbering avel 5 pray how are Numbers ex- 


prefed. 


M. NUMBERS are generally expref’d by the common Characters fol- 
lowing, viz. 1, 2, 3,4, 5, 6,7, 8, 9,0 ; or by Roman Capital Letters thus, 
I. fignifies One; IL Two; II Three; IUI. Four; or thus, IV. V. Five; 
VI. Six; VIL Seven; VII. Eight; IX. Nine; X. Ten; XI. Eleven; 
XI. Twelve; XII. Thirteen; XIV. Fourteen; XV. Fifteen ; XVI. Six- 
teen; XVII. Seventeen; XVIII. Eighteen ; XIX. Nintcen > XX. Twenty ; 
XXI. Twenty-one; XXI. Twenty-two; XXX. Thirty; XL. Forty ; 
L. Fifty; LX. Sixty; LXX. Seventy ; LXXX. Eighty; XC. Ninety ; 
C. One hundred ; CC. Two hundred; CCC. Three hundred ; CCCC. Four 
hundred ; D. Five hundred ; DC. Six hundred ; DCC. Seven hundred ; 
DCCC. Eight hundred; DCCCC, Nine hundred; M. a thoufand; alfo 
thus, CIO, and fo the prefent Year 1733, is exprefs'd, MDCCX XXIII ; 
or, CIODCCXXXIII. and here cbferve, that as Five is fignified by V. and 
Six with V and 1 placed on the Right Hand thereof; {o on the contrary, 
when the T is placed on the Left Hand of V, as in the Number Four ; thus, 
IV. the i leffens the Value of the V once, and thereby makes it Four ; 
whereas in the Number Six, the I increafeth its Value one time ; and fo in 
like Manner when an I is placed after X, as thus, XL it adds one to its 
Value, and makes it Eleven ; but if it is placed before the X, as thus, IX. 
it takes One from the Ten, and both together fignifies but Nine. 


‘Tue Number Twenty is exprefs’d by XX, but if between the X’s an I 
is placed, as thus, XIX, the lait X is thereby leflened one, and the whole 
three Letters fignify but Nineteen: But had the I been placed on the Right 
Hand, as thus, XXI, then thofe Letters would have fignified Twenty-one. 


You may alfo fee, that Fifty is reprefented by L, and Sixty by LX; 
but Forty is exprefs’d by XL: In which laft, the the X is placed on the 
Left, whereby the L, Fifty, is made lef by Ten, and both together figni- 
fy but Forty ; but in the former, where the X is placed on the Right Hand, 
the L, Fifty, is encreafed Ten, and both together becomes Sixty, Again, 
If on the Left Hand Side of One hundred, C, be placed an X, as thus, XC, 
the C or Hundred is thereby made lefs by Ten, and fignifies but Ninety ; 
whereas, if X had beeni placed on the Right Hand, as thus, CX, it would 
have encreafed the C, and made it One hundred and T'en. 


P. I UNDERSTAND gov very avel, Sir; but pray, bow do Jou exprofs the 
fome Numbers by the Figures you firft mentioned to me? 


M. To exprefs them, and all other Numbers or Quantities, by thofe Ten 
Charatterifticks, wiz. 1,2, 3,45, 6,7, 8, 9,0, 18 amoft excelent Invention ; 
and herein you are to obferve, that the firt Nine are called fignificant Fi- 
gures, and the laft, a Cypher, which by itfelf fignifies nothing, 


P. Prax ebats the Up of the Cypher, fince that of itfelf fenifies nothing ? 


M. ITs Ufe is to augment a Number according to its Place, as thus, 10, 

where it being placed on the Right Hand of the Figure 1, it makes it Ten, 

and fo in like manner 20 fignifies Twenty, 30 Thirty, 40 Forty, 50 Fifty, 
60 Sixty, 70 Seventy, 8o Eighty, 90 Ninety. 


AGAIN, 
* 
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Acatn, If to the Figure 10, be ann nex'd, or added one other Cypher, 

thus, roo, then to Value of the 10 is augmented ten times, and 
is become One hundred ; and fo in like manner 200 fignifies Two h undred, 
300 Three hundred, ioe Four hundred, 500 Five hundred, 600 Six hun- 
th d, 700 Seven hundred, Soo Eight hundred, goo Nine hundred, roo 
One thoufand, 2000 Two thoufind, &e, 


Pe Lunde rfland it plainly ; I fee that every’ Cypher en- 
hich tis annexed ten times; that is, if to a Figure 1 I add 
"yp it makes it Ten, and if tuo Cyphers, it makes it a Hundred, or 
ns times Ten; and fo on, I ‘ppofe, with all other Figures. Pray pro- 
ed to the next nece lary qi Vee blion. 


M. Tux next Thing in Order, is to fhew you by the following Table, 
[ozs to numerate an ee any Number - when written; which is called, 
NUMERATION. 


12 
Pa 
129556 I o hun and Thirty-fc ; 

12 red and Forty eas 
12 nty-three million, ren hun 
fared and rane x 

Or t d Two] red and Thirty-four million, Five hundred and Sixty-feven thou- 

sicd {fand, Eight hundred and Ninety. 


P. PRAY zs zot to numerate and expre 3 Numbers the fame Thing ? 


W. No: To numerate Numbers is one thing, and to exprefs or read 


1 ty another. 


. Pray flew me the Difference and Manner of both. 


M Twit: But frf, you are to obferve, that the Figures in the firt 
Place or Column denoted by a, do each fignity fo many Units, or One's. 


sdly, THE Figures in the fecond Place or ae denoted by the Letter 

b, do each figni ify fo many Ten’s ; that is, the Figure 1 at the Top fignifies 
‘Ten, the Figure 2 Twenty, the Figure 3 Thi ity ; and fò on with all the 
others down to te Figure 9, which fignifies Ninety. And if to thefé Fi- 
gures in the fecond Coloma. you add he Units or Ones in the firft, then 
the One at the Head of the ilies of Units , fignities but One; the Figure 
One in the fecond Place, with the Figure 2 in the firit Place, fignifies 
Twelve ; the 2 in the fecond, and the 3 in the firft, fignifies Twenty-three ; 
the 3 and the 4, Thirty-four ; the 4 and the 5, Forty-five; and T 
on with the others. In the third Column every ane fignifies fo 
many Hundreds, as being ten times greater than thofe in the fecal Place : 
fo the Unit at the me fignifies One hundred; the Number 2, Two 
hu md the Number 3, Three hundred; and fo on of the ret. Now 
if to thele Numbers you add the Numba: in the fecond and firft Places, 
then the firt Number 1, with the Numbers 2 and 3 in the fecond and fri 
Places, makes On e hundred and Twenty-three ; the next under them, Two 
hundred 
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hundred and Thirty-four ; the next under them, Three hundred and Forty- 
five ; and fo on with the others to the Bottom. . 


3dly. As the Figures in the fecond Column exceed the Figures in the 
firft ten times, and thofe in the third Places ten times more than thofe in 
the fecond, fo likewife do thofe in the fourth Place exceed them of the 
third Plice ten times, and therefore is the Place of Thoufinds, and euch 
Figure therein fignifies fo many Thoufands; fo the Figure 1 at the Head 
fignifies One thoufand ; and if to this you add the oppofite Figures in the 
third, fecond and firft Places, vx. 2, 3,4, then them taken together with 
the Number 1, as thus, 1,2, 3,4, fignifies One thoufand Two hundred and 
Thirty-four. Again, The Figure 2 in the Place of Thoufands, fignifies 
Two thoufand, and if to that you add the oppofite Figures in the other 
three Places, as before, v7x 3,4, 5, then them taken together with the 
Number 2, as thus, 2345, fignifies Two thoufand Three hundred and Forty- 
five ; and fo on to the Bottom with the others. 


4thly. Tux filth Place is the Place of Tens of Thoufands, fo called from 
its Figures exceeding thofe of Thoufands in the fourth Place ten times; 
and therefore the Figure 1 at the Head thereof, fignifies Ten thoufand, the 
Figure 2 under it, ‘Twenty thoufand, the Figure 3, Thirty thoufand; and 
fo on with the others. Now if to the Figure 1 in the Head of this Column, 
you add the Figures againft it in the other four Places, viz. 2,3,4,5, then 
them taken together, as thus, 12345, fignifies Twelve thoufand Three 
hundred and Forty-five ; fo in like manner the next Figures undet them, 
viz, 23456, fignifies Twenty-three thoufand Four hundred and Fifty-fix ; 
and the Figures 34567 under them, fignifies Thirty-four thoufund Five hun- 
dred and Sixty-feven; and fo on in like munner with the others to the 
Bottom. 


5th}. Tur Figures in the next, or fixth Place, do alfo exceed them of 
the fifth ten times, as before, and indeed fo in the fame manner in all other 
Places, be they ever fo muny: Therefore thefe of the fixth Place become 
Hundreds of thoufinds, as thofé in the third Place became Hundreds of 
Units ; and the firft Figure 1 at the Top fignifies One hundred thoufand, 
the Figure 2 under it, Two hundred thoufand, the Figure 3 under that, 
Three hundred thoufand, and fo on with the others to the Bottom. Now if 
to thefe three firit Figures you add refpectively all thofe in the other Pluces, 
then the Number 123456, will fignify One hundred Twenty-three thoufand 
Four hundred and Fifty-fix ; and the Number 234567 under them, will 
fignify Two hundred Thirty-four thoufand Five hundred and Sixty-feven ; 
and the Figures 345678 under the laft, Three hundred Forty-five thoufand 
Six hundred and Seventy-eight. 


6thly. Tur feventh Place of Figures is called Millions, and of the 
fame Natnre as the fourth Place of Thoufinds; for as the fourth Place 
contains Thoufinds of Units, fo this feventh Place contains Thoufands of 
Hundreds ; and therefore it, is that a Thoufand Hundreds, or Ten hundred 
thoufand, is a Million. 


The Figure 1 at the Head of the Column, denoted by the Letter g, 
fignifies One Million; the Figure 2 under it, Two Million; the Figure 3 
Three Million, and fo on ; and if to the Figure 1 you add the other 
Figures of the other Places, vz. 234567, then them taken together, that 

is, 


is, 1234567, will fignify One Million Two hundred and Thirty-four thou. 
fand Five hundred and Sisty-feven ; and fo in like manner, if to the Fi- 
gure 2 under 1, you add the Figures in the other Places againft them, 
wiz. 345678, then them taken together, viz. 2345678, will fignify Two 
Million Three hundred Forty-five thoufand Six hundred and Seventy- 
eight ; and fo in like manner with all others to the Bottom. 


ythly. Ie you confider the Figures in the Place of Millions, as in the 
Place of Units, fuppofing a Million to be but One, then you may proceed 
tq the Value of all other Places before it, in the fame manner ; and as the 
firft Place from Units, is Tens of Units, fo likewife the firt Place from 
Millions, is Tens of Millions, the fecond Place Hundreds of Millions, the 
third Place Thoufands of Millions, and fo on without End; as you may fee 
by the following Line, which confifts of Thirty Figures, 


3 


: 
E Millions of Millions of Millions of Millions. 


x 


oO 
*~ Million of Millions > ee 
= Hundred thoufand of Millions 
+ Ten thoufand Milli 


ə Thoufands of Millions Millions. 
o Hundreds of Million 
v Tens of Millions 
++ Millions 
Hundreds of Thoufands 
~ Tens of Thoufands } Fhotfands. 


4 
<a Tens piace 
so Units 

P. 1 THINK T underfland you herein, that is, in the Table, the 
Figure x denotes in the feft Place One, in the fecond Place Ten, in 
ed Place a Hundred, and fo on in the reft of the Places, when tis con- 
fider'd with the following Figures that are againft it ia the other Places. But 
fuppofe that thofe other Figures were taken away, and the Figures of 1 only 
left in their refpettive Places, how fhall I know their Values at fech Times ; 
that is, fuppofe the Figure 1 in the Place Thoufands, which has’ the Figures 
2,3,4 landing againft it, had thofe Figures 2,3,4, taken awa y from it, how 


aufi Í unde rftand that Figure 1 to Sgnify One thoufand? 


M. You muft always, in fach Cafes, fupply the Places of thofe Figures 
fo taken away, with as many Cyphers, as thus, 1000; for, as I told you 
before, the Ufe of Cyphers is to encreafe the Value of a Figure, according 


to the Number of Places, as in the following Tables. 


10 Ter 
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10 Ten. “20 Twenty. 30 Thirty, 

100 One hundred, 200 Two hundred, 300 Three bundred 

1000 One thoufand. 2000 Two thoufind. 3000 Three thoufand. 

10ọ00ọ Ten thoufand, 20000 Twenty thoufand, 30000 Thirty thoufind 

400000 Hundred Thoufand. 200000 “Two hundred Thoufand. 300000 Three hundred Thoufand. 
1000000 One million. 2000006 Two million. 3000000 Three million, 


P. I UNDERSTAND you very ewell, and thank yon or this Inftru€tion, 
; Dg WEE. ees é 
Pray 10, if convenient, proceed to inform me how to numerate or number 


Quantities, aud to read or exprefs them, as you before prontfed. 


M. I witt: To numerate Quantities you muft begin at the Right 
Hand or Place of Units, and number them backward unto the Left Hand 
. fe 2 . y e . a 
calling the feveral Figures to be numbered, by their tefpective Names in 
the Places wherein they ftand ; as for Example, to number the following 
four Figures 1234, I begin with the Figure 4 in the Place of Units, and {o 
proceed on to the 1, faying, Units, Tens, Hundreds, Thoufands, and then 
exprefs them thus, Ove thonfavd To hundred and Thirty-four + and fo in 
ae ? x 2 agit renee, : 
like manner any other Quantity, as in the above Line of Thirty Fioures 
y 1uty, ys 
are expreffed. 


WHEN Quantities confit of fewer Figures or Places than Ten, as 123, 
Or 123.456, or 123456789, then ’tis belt to point every third Figure from 


the Place of Units, as thus, 1234 in four Figures; thus, 123.156 in fix 


number and exprefs them ; becaufe the firft three are in the Place of Huns. 
dreds ; the fecond three’ to the fecond Point, in the Place of Thoufar 
and the laft three in the Place of Millions ; which you read thus, viz. 
firt three, Ove hundred and Tasenty-three Millions; the fecond three, Four 
hundred and op Thonfand ; and the laft three, Seven hundred and 
Eighty=nine ; and {o in like manner all other Numbers, 


Figures ; and thus in nine Figures, 1 23456789 ; and then you may readily 


Wen Numbets are very’ long, as in the preceeding Line of Thirty 
Figures, ’tis beft to point out the Places of Atillions, as you fee pointed un- 
derneath the faid Line, which Line may then be thus read, viz. Three 
hundred Forty-three Thoufand, Six hundred Se venty-eight Millions of Millions 
of Millions of Millions, Five hundred Forty-three thoufand Taso hudred 
and Seventy-fix Millions of Millions of Millions, One hundred Tesenty' 
three Thoufand Five hundred and Statynfeven Millions of Millions, One þin- 
dred Forty-two thoufand Six hundred dud Thirty-four Million, Five hundred 
Sevénty=two thoufand, One hundred and Seventy nine, 


P. I THANK jot, Sir; Í am now able to exprefs and number any 
Quantity: Pray what's may next Inflrublion ? 


M. Tre next Thing in Order is Addition, or the manner of colleGing 
or gathering together divers Quantities or Numbers into one total Sum. 
But before I proceed thereto, I muft acquaint you with the Mealures, 
Weights, &¥c. by which are determin’d the feveral Quantities of our Mate- 
rials employed in Buildings. 5 


THE Meafures by which the feveral Parts of Lands and Buildings are 
meafured, are r, Meafures of Length, called Running Meafures. 2. Mea- 
fares of'Length and Breadth, called Syuare or Superficial Meafures, 3. Mer 

- tures 
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F. Asa re a_r 


of Length, Breadth, Depth, or Thicknefs, called Solid ar Cubical 


Turse various Meafures I will exhibit in the following Tastes, which, 
by Infpection, thews you their Magnitudes and Propo ortions to each other. 


Tasir L Of Meafures of Length. 


ae ==. = pstaol oe Fed 


guare Yard 
i 11 3[Sgeare of Ten Feet 
| 30 2] 2 228 [Square Rod, Pole, or Perch 


5 | Ae E 16| Charm Square 


5] 3725 § |335 43| 160] roj4z Acre of Land 


I. Tue Sold Meafures are commonly but two, viz. the Solid Foot 
ig of 1728 Solid or Cubis al Tucher, and the Solid Yard, which con- 
27 Solid Feet. 


IV. Tue Weights by which divers of the Materials ufed in Build- 
rare weighed, are called Avoirdupotse eight, which takes its Beginning 

ram, altho’ feldom any fuch fmall Weight is made ufe of in 
g the Materials of a Building. 


Note, Ax Ounce Avoirdupoize hath been exactly weighed, and found to 
contain 681 Grains of Barley. 


Drams 
O g6 Ouwe 
~ 6| Pound 
s| 28] Sz of Hundred 
$96| 56 2| Half. a Hundred 
112) 4) 2/4 Hundred 
r 


= 


40 


V. THE 


4 
a 


n o a 
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V. Tue various Kinds of Materials ufed in Buildings, have their own 
particular Ways of Numbering, As for Example : 


A Fodder of Lead is Nineteeh hundred and half; or, 2184 Pounds Avoir- 
duporze. 

A Load of Timber 50 folid Feet ; a Ton of Timber 4o Feet. 

A Load of Earth 27 folid Feet, or a cubical Yard. 

A Load of Bricks 500 Bricks; a Load of Plain-tiles a Thoufind. 

A Load of Sand 18 Buthels. 

An Hundred of Lime 25 Baggs, equal to 25 Buthels. 

A Load of Lime in the Country is about 40 Buthels. 

An Hundred of Deals, contains fix Score, or 1203 as alfo Nails the fame. 

An hundred Weight of Iron, Lead, &¢. 112 

ol aa lsiaesl = 5 5 - 
+ an Hundred - = z = = 
sof an Hundred ~ - - - -28 


U) 600 


84 > Pounds. 
56 


ra 400 
A Load of ¢2 Inch thick Plank, is< 1 a Feet. 
3 200 
| lagal 
Laths five Score to the Hundred of five Feet long ; and when but four 
Feet long, then 120 to the Bundle ; which thould be Inch and half broad, 
and half an Inch thick. 


I HAVING thus fhewn you the Numeration, and Kinds of divers Quanti- 
ties, I fhall now proceed to fhew you how to collect them together into one 
Sum Total, when before divided into divers Parts or Parcels; which is 
call'd Apprtion, and the Second Rule of Arsthmetich. 


UEC T IG) ike, TU 
of ADDITION. 


P. W HAT is ADDITION ? 


M. ADDITION is the gathering together of divers Numbers 
and Quantities into one Sum or Body, which ts called the Total Sum. 


P. Pray, is Addition divided into many Kinds ? 


AZ. Yes; there are many Kinds of Addition; as Addition of Integers, 
Money, Materials, &. as you'll fee in this. Leéture. 


P. Pray what do you mean by Integers P 

M. Aw Integer is a whole Number ; as x, or 2, or 5, or 20, without any 
broken Parts belonging to it, as +, or 3, which are called broken or fraétional 
Parts: And when fach fractional Numbers, are annex’d to Integers, or whole 


Numbers; as 1+, 23, 34, then fuch Numbers are called mix’d Numbers. 


NOME E Bur, 


| BuT, however, let the Nature of your Numbers to be added, be as they 
will, you muft always obferve the following 


RULE. 


TAKE care to place each Kind in their tine Places; Units under Umts, 
Hundreds under Hundreds, Xc. and then in the Addition of 


Tens under Te 
y Ten that you find in each Place of Figures, carry one to 


Integers, Jo ev 
the next Place. 


Example. 


7654321 
ah gil tok as 
34567 
3215 

7 


Totaly 9 3 4 3 1 3 


To perform this Example, begin at the Bottom of the Place of Units, and 
fay, 1 and 3 is 4, and 3 is 7, and 5 is 12, and 7 is 19, and 3 is 22, and 
1 is 23: Then becanfe that in 23 there are two Tens, therefore fet down 
under the Line the odd 3, and carry 2 to the next Place of Tens; faying, 
a that I carry, and 2 is 4, and 7 is 11, and 1 is 12, and 6 is 18, and r is 
19, and 2 is 21; fet down 1, and carry 2 to the neat Place of Hundreds ; 
then 2 I carry, and r B 3, and 2 is 5, and 5 is 10, and 3 1513; fet down 
3, and carry 1, becaufe you have Ten but once in 13: Then fay, 1 I carry, 
ind 3 is 4,and 4 1s 8, and 2 is 10, and 4 TETAS fet down 4, and carry 1, 
and fay, 1 Í carry, and 3 is 4, «and 458, and 5 No133 fet down 3, and 
carry- 1; then fay, 1 I carry, and 2 is 3, and 6 b9; fet down 9, becaufe 
you have not Ten therein: Laftly, 7 is 7; therefore place the 7 before the 


9, and your Work is done. 


Now, from this Example ’tis plain, that in Addition, all the Numbers 
taken together, are equal to the Sum. I will add the following Examples 
for your Praétice. 


Ta 123 Taga TRAR 123456 1234567 
2 213 2143 21354 214365 2135476 
12 231 2413 23145 241356 2314567 
it 321 4231 32415 423165 3241657 
ies, ice Agia 34251 An 3426175 
2I 132 3412 43521 340251 4362715 
12 123 3142 45312 364521 4637251 
-p ER 1324 54132 635-412 6473521 
a pees, 1342 51423 653142 6745312 
15243 561324 7O541 32 

12534 516342 7561423 

153624 5716243 

135642 5172634 

m 1527364 

z 1253746 
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D Suea? greatly obliged to gou, for thefe various Examples given me 
for Prattice; but before I proceed thereto, pray anfwer me the following Queftion : 
Whether or zo, there is any other thing to be regarded in the placing of Num- 
hers to be added, more than to place their feveral Units, Tens, Xc. in their re- 
fpettive Places? 


M. No ; that is all, and therefore you need not regard with which of 
any given Numbers, you fet down at firfk in the middle or laft: That is, 
fuppofe the following Numbers were given to be added together, viz. 10, 
501, 7235, 40, 90, you may place them 


90 FBS 501 10 
40 go Io 501 

Thus 7235 or thus, 40 or thus, 97235 or thus, 7235 
501 10 90 40 

10 501 . 40 90 

7876 7876 7876 7876 


Here you fee, that tho’ every one differ in their manner of placing, yet the 
total Sum is the fame to them all. 


I sHALL now fhew you how to add up Sums of Money. The Addition 
of Money, is called Addition of Numbers of divers Denominations, as of 
Farthings, Pence, Shillings, and Pounds ; wherein you are to obferve the 
following 


Be OP I, TB, 


Osserve that cvery Denomination be placed under its corre(pondent Denon 
mination , that is, asin the Addition o Integers, you were taught to place 
Units over Units, Tens over Tens, &c. “So in this, you muft place Pounds over 
Pounds, Shillings over Shillings, Pence over Pence, and Farthings over Farthings. 


Tuen for every 4 contain’d in the Place of Farthings, carty 1 to the next 
Place of Pence, becaufe 4 Farthings make 1 Penny ; alfo, for every 12 con- 
tain’d in the Place of Pence, carry 1 to the next Place of Shillings, becaufe 
x2 Pence make 1 Shilling ; likewife, for every 20, contain’d in the Place of 
Shillings, carry 1 to the Place of Pounds, becaufe 26 Shillings make one 
Pound Sterling: Laftly, add up the Pounds as you was before taught of the 
Integers, becaufe here in this Cafe the Integer is a Pound, and the Shillings 


are Parts thereof, which I before told you ate called fractional Parts: But 
more of them in their Place. 


Example, 

4 s d q 

Tage 17 2 

E I AE 
1176 5 oo 3 r 

890 t9 Mr T 

@ Wi G S 

5 8 So i 

1555 7 83 


wa 
~I 
‘oO 
b 
Q 
e 
Q 
or 
ay 


fo 
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y add thefe Sums together, you muft begin y the € 
things ; and day, 3 and « 1s 4, 2156, and 13 nd 3 
1: Now becaufe in 11 Farthings you have 4 twice 1 3 remuir 
fore place 2 at Bottom, and carry the 2 to the Place of Pence, < 
I< , and Sis 10, + is12,and Yo is 22, and 11 Is 33 
6 Now fince that in.41, you have 12 three times, 
s is remaining, therefore fet down the 5 under the Pence, < 


carry, and 7 is 10, and $ is 18, and 1 is 19, and 9 is 2$, and 5 is 
} > , , 5 


are) ell is 41 3 fet down 1, and carry 4 to the Place o 
Shillings, 4 I carry, and 1 is 5, and 1 is 6, and 1 is 7, and 17 is 8, 
i llings, wherein you have 20, four times, and o remains, 


therefore fet down o under the Tens of the Shillings, and carry 4 to the 

| Pounds, which add together, as before taught, of the whole Num- 
bers, or Integers, and the total Sum will be 3794 Pounds, or Shilling, o 
arthings. 


I TALL now give you 


d q Laa a l a í d 
I 7 ae ia TO TT 1243 10 rs 0 5 

TC py ae 1O a 7903 Di 7 Q rA 

I 1I 3 3 3 ; LETE DE it 2 

16 So 2 Te? 11 a 742 1¢ 16 0 10 

€ 7 a 6 A 8 opel 6 15 Oo 9 

€ € 3 r EE 1$8 rA 17 yatta) 
—————— 5 $ 10) ORTI 
6 $ o 9 

12385 II ss 


In thefe Four aple ; you have fome Variety: The firft confifts of Shil- 


lings, Pence and Farthings ; the fecond, of Pounds, Shillings, and Pence ; 
the third of Pounds and Shillings, and the fourth of Pounds and Pence. To 


perf m the firft Example, you begin with the Farthings, ind for every 4, 
carry 1 Penny to the Place of Pence, and for every 12 therein, carry 1 to 
the Place of Shillings, and for every 2o therein, carry 1 to the Place of 
Pounds, and place them down in their refpectis s Places ; altho’ in this Ex- 
ample there’s no Pounds added, but fuch as arife by the Addition of the 


Shillings: Then procecd in like manner to the working of the other 


E ample Se 


Bur feeing that when you have caft up your Column of Pence, the Sum 
thereof may {ometimes be very large, and you may not readily know how 
many Shillings are contained therein, you muft, before you proceed any 
further, learn the two following Tables by Heart. 


Table 
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Table 1. Table i. 
d. & d s d. 
no, fı 8 if} 2 
30 2, e 2.| 24 
40 3° 4 3 36 
50 4 2 4 48 
60]. 5 00 5 lle. 60 
70 | Ds g G 6] B 
80 6 8 7 84 
go | -E 8 96 
100 8 4 9 108 
Tio | 9 2 To} 120 
Izo) |10 oo 


In the firt of thefe Tables the Numbers on the Left Hand are Pence, 
and thofe on the Right; the firit are Shillings, and the fecond Pence, and are 
thus to he read; 20d. ists. avd 8d. 30 d.iszs.6d. 404.1835. 44. 
sodis4s.2d. bod iss od. &e. This Table, when learn’d, will 
thew you readily how to divide out your Shillings in the adding up of your 
Pence. 


Tue fecond Table is alfo very ufeful, in fhewing you the Number of 
Pence contain’d in any Number of Shillings, under Ten ; and which, being 
once learn’d, will be very ready and ufeful to you. 


Brrore I proceed any further, you muft here obferve, that altho’ in 
the two firft Examples hereof, I have placed the Farthings in a diftin@ Co- 
tumn by themfelves, for your more eafy adding them together, and to fee 
the Reafon thereof; yet that Method is not praGifed by Merchants or 
Tradefinen, whofe Method is to place the Farthings clofe to the Column 
of Pence, viz. For one Farthing, they fet, for a Halfpenny ż, and for 
Three Farthings 4 5 therefore to exprefs Four-pence Farthing, I write it 
thus 4 4.%, and Six-pence Half-penny thus, 6 g. 3, and Ten-pence Three 
Farthings, thus, 10 d. 3. 


Ir is alfo neceflary before you proceed to the Addition of great Sums, 
that you firit get this following Table by Heart alfo; after which, your 
Work will be eafy. 


AT anie fhewing the Number of Shillings contain d in Twenty Pounds Sterling, 

l. S. IL s. 
i | æ II (220 
a 40 12 240 
3 6o aR 260 
4 8o I4 280 
5 100 15 | 300 
6 i 120 16 = 320 
7 140 17 age 
8 160 18 360 
9 180 19 | 380 

to J 200 20 J 400 
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P. I PERFECTLY vaderflaud tiefe Tatls, aud have thew by Heart 
tl efi be ph if i to proceed 


Nl. \WueN Sums are very long 


» as in the following Example, you muy 
divide them into Parts; and the Parts added together, will be equal to the 
Whole. But otherwife to perform it at one Operation, this 1s 


Wine I aL, 18, 


as before taught, and carry the Pence (if ai 
to the Peme in the Units Place of Pence, ahiuh number "p 
j Jou may com back yra dorin in the Place of Tens as 


[peak Pence Table, eafily tell hors many 
j Pence 5 and place the odd remani 2g 
r. | eariy the Shillings to the Plaice of Shi 
hades the Units Place, and back 
í / i ing how often x0 is contain d ther i”, fet 
t 1 wrp the Pounds to the Phr of Pounds, which 
) for i 
Example, 
KOy TE le 1 AN T EO) i d 
FiRST, | begin with the Farthi gs, and io I 
and i is 5, and} is 6, and ż is 8 and + į n a 
g, and A is 12, and ¢ is 13 F rthings m all, uy bro 
i vhich is T ree-pence }, wherefore | pat down 1! ue i 
i he $ under the Line, and carry 3 to the Place 1°90 5 + 
of Pence and fay, Al that I carry, al Sis oe ey ap an 
161s 17, and 2 is 19, and 3 is 22, and 1} ae A 
Panel el and 5 is 37, and a s 
Ei l Slo, And As } gH ias : 
i : iza ond w3 $ 
», and § is 74, and 76? So lam now at xe 2n 
come to the T p or uppermott ligure, from DE 4 2 
nce | go again downwards in the Place of ee mt 10, 
Te faying, 76 and ro ata is 86, and 1o is ae ae = 
d to is 106, and ro is 116, and ro } ae r 
by the preceding Pence Table, 1 ne i 
Ss. 4d) and 26 Pence ts 2+, 2d, i 
in the whole ros, 6 d. ? 9 ) 
; a 5 
SFCONDLY, Set the 6 Pence under the z T is 
nce, and carry the ro Shillings to the Place 7° 12 ià 
ol Shillings, and then beginning with the Units Pe. ee i 
thereof only, number them to the Top, fiying, an pueda ee es 


ro that Į carry and 4 is I4,and 1 iss, and G 1 21, and 5 Is 24, and 


, 33, and 7 1s 40, and 1 is 41, and 9 is 50, and 9 WS 50, and 6 

» and 3 is 68, and 4 is 7s, and Ó is 78, and $ is 86, and 7 

1S ind 5 is 9S, and 8 is 106, and 9 is 115, and 3 is 118, andi is 

119; Now fince that r19 Shil 1s It times ten Shillings, and o over, 

E F fet down the 9 at the Bottom of the Units, then 1 defcend down the Place 
of Tens, | sinning at b, faying, 11 Te ury from the Units of Shillings, and 

Iis 
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11812, and I is 13, and 1 is 14, and 1 is 15, and 1 is 16, and 1 is 
and r is 18, and 1 is 19, and 1 is 20, and 1 js 21, and 1 ig 22, and : 
23, and 1 is 24, which is twelve Pounds ; therefore carry the Pounds to 
Place of Pounds, and then proceed to caft them up, as you did whole Num- 
bers in the firft Example, ard the Sum will come out 932 Pounds 9 Shil- 
lings and Six-pence x Farthing. 


the 
the 


Tuis is the moft common Method of adding Quantities together, and 
which I have endeaveured to render as ealy as pôflible ; but lett that your 
Memory may be too much aflected, I therefore recommend the following 


AGP Te, Sh 


How to perform Addition, ssithout the Trouble of carrying One far every 
Ten, &e. to the next Place, as before taught, auhich pol find to be of 
great Ufe in the Addition of laige Sums, 


The Manner thereof is as follows. 
Ler the cight Numbers in Example I, denoted by the Letters a bc def 
be given to be added, as aforefaid. 


PR Ae. Ty Tk E 


First add up the Column of Units denoted by fo 
before taught, faying 2 and 7 js 9, and 7 is r6, and r 
Sut, bying y 9 , 


E xample I, 


Is 17, and 5 is 22, and 2 js 24, and 7 is 31, and á is thedef 
373 fet 37 underneath, with the 7 under the Place of 7 2 4 5 3 6 
Units, Oe 9 oh a wy 
OL 5 oa 
SECONDLY, Begin again with the fecond Column or Bee BE 
Place of Tens, denoted by e, which add up into, one gager 
Sum, and place it under the fame as before, alway $ ob- a ZEA 
ferving, that the Units thereof are placed under the Line 529357 
of Figures added, and the Tens under the next Place ; 22 as 8 
fo here, the Sum of this fecond Column: being 31, there- aia aa, 
fore place the 1 under the fame, and the 3 under the next P ; 7 
Place d. Proceed in like manner, with the remaining A ž 
four Columns, whofe Sums will be found to be 36, Lee 
39, 19, 57, which being added together, their Sum will i 9 a 
be the total Sum required, 57 


Now I muft obferve to you, that by this Method of I 
Addition, you will be leß liable to Errors, than in the I 2 
‘foregoing, where you carry the Tens forward, becaufe 5 8 
here the Mind is difcharged every time at the Citing Up Suess mca 
of each, fingle Column. 


AND again, if an Error fhould at any time happen, its much cafier dif- 
covered herein, by examining each Column fingly, than in the preceding 
Method, wherein it generally happens, that we muft pafs through the whole 
Operation to come at the Truth, and even then, if the Memory is over- 
charged, be deceived at laft, and mif of the true Sum required : Befides, 
fhis Method of Addition admits of beginning in any Part thereof, without 
being confined to the Place of Units 3 which inftend of being the firt Num- 
bers added, may be laft, as I thall illuttrate in Example i following. 

$ First 
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First add up the Column a, whofe Sum is 57, Which Exaniple M. 
place under the fame. Secondly, add up the Column b, <p ] x 
whofe Sum is 19, which place under the fame, fetting aes oe f 
the - the Column b,and the 1 under the 7. I “hir -dly, i (et : 
add uf Column c, whofe Sum is 39, which place un- E ane i 
der tł letting the 9 under the pa and the Bor 7 ges 
3 und of the laft Product 19. Fourthly, pro- A 5 5 7 3 5 
ceed to place the Sums of the other three Columns in a 4 So 
like manner, and adding them together, after the com- Yo 5 + 7 
mon Manner, their Sum will be the Total required. 2 9 3 a7 

925 q B® 

linus you fee, that by this Method, you may begin 5799617 
ind end your Addition at P leafure, either forwards, b: ack- AAAS 
wi or i » middle, and with one and the fame a 
Tro nuble 1 I muft defire you to well obferve. 5932947 

P, I win and with a great deal oj Plesfure aljo. But pray, Si, 
cannot Sums of Kinds, as Money’, Ke. be added together by this new 


3 ? 


VW. Yrs ; Mone Materials, Pr may be thus added, the Method is 
wverfil: But that you may well unde rftand the fame, I will give you an 


thercol 
Let the Sums m Example HI be given to Example Ul. 
be added together accor ding to this Method. 
ed ll S. di q. 
; 3 ; yar 3 
A h> moft orderly Manner to begin Vi ig) 2a 6) 
as \ . 1) As I ¢ 3 
the Addi \ he Farthings, I will, for 3 a 4 9 
> £ 1 ‘ 57d 10 E 
Ord ah them and end withthe ° 15 
3 : ~ BA 
|i { > be agun pag Ar 3 
1 1 a 157 9 10 2 
aimee -t man r Ss 
0 Pleatu foe 17 5 
TE : 3 2 
First fay, 3 id 2 is 5, and 3 1s 8, ant 4 g 
ris 9, and 2 is I1, and 3 1$ 14: N be- 4 II 
ave 1 Fartl ings are equal 10 z 21 
Farthings, therefore {et 2 Farthi nder tl 24 
Place o ia arthings, and 3 unde the Pl c 
Pence: sa oee 
ence 327 i E y 
SECONDLY, Begin with l nits of the Pence, and fay, and r is 6, and 


fry, 16 and 10 1s 26, and 10 18 36 and 10 13 46, and 10 1s 56. Now 
i? $ ? 30; A pl 
becaufe that : ence is equal to 4 piulling nd $ Pence, therefore fet 
down § under the Place of P ence, and 4 under the P lk ice of Shillings. 


gis 15, and 1 is 16, (and coming down the Place of the Tens, in the Pence) 


egin with the Units of the Place of Shillings , and fay, 7 
and 9 is 16, and 7 is 23, and 5 is 28, and 4 is 32, and g is 41; then 
coming down the Place of Tens 7 the Shillings, fay, 41 and 10 is 51, and 
i . 61, and 10 is 71, and ro is 81, and 1 isor. Now, becanfe that 
> nas therefore fet down 


ngs, 


9I ‘Shilling s are equ: i to 4 Sra: and 11 
fale n anes the Place of Shillings, and the q under the Place of Pounds. 


FOURTHLY, 
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FOURTHEY, add together the Sums of the three Columns of Pounds, 
as before taught, and then their feveral Sums added together, will be the 
total Sum required. 


Taus have I made Addition in all its Varieties, very plain, which, I 
hope, you will carefully remember. 


P. It ts trne Sir. But, pray, how am I to depend upon the Totals, when T 
have cafi them up; that is, how fhall T knows whether they be true or falfe? 


AL Whar you now ask, I will readily inform you ; this is the Proof of 
Addition, and may be performed after two different Manners. As for Ex- 
ample ; let the five following Sums be added together. 


Ix the Operation of this Example, firft, add to- L S th 
gether from the Bottom upwards, into one Total, _ HAYES WEA 
the five upper Sums, which appears to be 43.431. bo 
4s. 1d. asat A. Secondly, inftead of adding up each MEG he © 


18oo II 9g 
18 I7 6 


Place of Pence, Shillings, and Pounds, by begin- 
ning at the Bottom of cach Column as before, be- 
gin at the Top of each Column, and add them 53 o A a 
downwards, and if then the Total is the fame as Sum 4343 4 rA 
before, you are right, elfe not: So here the Sum 
at B, produced by the Addition downwards, is the 
{fame as the Sum at A produced by the Addition 3068 oO C 
made upwards as ufual. This is one Way to prove A 
Addition, which may be alfo done as follow- Proof 4343 4 ID 
ing. Draw a Line underneath the upper Row of = Saas 
Figures, as EE; and then add together the four under Sums into one Sum, 
as C, to which add the uppermoft Number before cut off; and if their To- 
tal D is equal with the other Total A, you may affure yourfelf of the Ope- 
tation being truly performed ; becaule the Tole is always equal to all its 
Parts taken together. 


Proof 4343 4 1B 


P. I UNDERSTAND this moft reafonable Proof of Addition. Pray be 
pleafed to give me divers Queflions that relate to A leafures, Xe. 


M. Twinn: But I am apprehenfive, that amongft the Variety following, 
you will meet with fome that you'll not be Mafter of until you have 
learned Subtraction. However, be not difhearten’d thereat, becaufe I fhall 
foon learn you to fubtraét, and then they will become eafy. 


Example I. Of Integers, 


Inches. 

THere are five Windows that have Mold- } | firft contains 22 
ings about them. Second 250 
Thes Third 1500 
TpEMann how many Inches of Moldings | Fourth 1200 
there are ia the IF hole ? | Fifth 800 


P. Anfwer 3977 


G Exanzple 


ae 
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Example IH Of Integers. 


Inches. 

ffrt is in Length 525 

Vf. THERE are fix Brick-walls that | Second 300 
are covered with Stone copping. Shee Third 

Fourth 1500 

I DEMAND bow many Feet of Copping Fifth 1872 

we in the Whol? cSixth 221 

p Anfwer 4690 


Example Hf. of Feet and Inches. 


M. A PAINTER hath painted the 
Cornices of five Houfes, which are all 


of the dame Girt, and are to be paid Feet Inches. 
for runing Meafure. } {Firft Houfe girts 210 II 
Second 504 9 

I DEMAND how many Feet, runing Thes Third Got 10 
Veafare, tz the Whole? Fourth 200 4 
| | Fifth I50 9 

Note, Here, for every 12 contained 3 ———— 

in the Place of Inches, you muft carry P. Anfiver 1668 ey 


1 to the Place of Feet, and then pro~- 


ceed as Integers. 


Example YV. of Yards, Feet and Inches. 


Yards Feet Inches. 
A Joyner has hung ten Safh Emt Sah ó 3 7 
Windows, and ufed Line for the second ( I Il 
fame, as follows. Thi 4 2 lo 
i 1 ards Fourtl 8 I 5 
EMAND how many Yards he of 5 
Hite de D le F ; L To thed Sieh 7 : ; 
. = Seventh 6 a It 
Note, That for every 12 Inches, Eeh g 7 ie 
you carry 1 Foot, and for every 3 esa 5 A A 
Feet, you carry 1 Yard, and nel Lars ia E a E 
add up the Yards as Integers. 4 i i ee 
P. Anfwer - 64 ee o5 


For your ready finding how many Feet are contaid in any Number of 
Inches under 120, or how many Yards in any Number of Feet under 30, 
you fhould get the following Tables by Heart; and until you are Malter 
thereof, you may by Infpeétion have your Demands anfier’d, 


Table 
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Table I. Table II. 

Inch Feet. Feet Yard. 
Ta ||, I Jm j 
a | Z 6 | | 2 
3 5 9 3 
a | 4 12 4 

F S 5 15 3 

j is Z 18 is 5 
ici || 7 Bit 7 
96 8 on 8 
108 | 9 a | 9 
raS {to ge i Io 


e As for Example. 

In the laft Example, the Column of Inches amounted unto 7%. Look 
in Table I, and in the firt Column under the Word Inch, find the neare 
Number to 77, which is 72, againft which ftands 6, the Number of Twelves 
contain’d therein ; then fet down the remaining 5, and carry the 6 to the 
Place of Feet, and add them together, which amounts to 20: This done, 
look in Table II, under the Word Feet, and find the neareft Number to 0, 
which is 18, againft which ftands 6, the Number of Yards contain’d there- 
in, which carry to the Place of Yards, and fèt down the remainder two, Un- 
der the Column of F eet; then add up the Yards as Integers. 


P. THESE Tables Í apprehend will be very ufoful in cafling up large Sums, 
ond therefore T think it advifeable to continue them to greater Numbers, and 


for that Purpofe, defre that yart fhew me your Rude for making them. 


AM. Tue Rule for making thefe and all other fuch Tables is, firft, to dou- 
ble the Number you begin with, and to that Sum, add the fame Number 
again, and to the next, and every Sum after, add the firt or uppermolt 
Number, and againft each Number fo added, fet the Number of Times in 
the fecond Column, 


ae for Example. 


I wounp make Table I. fordividing Inches into Feet. Firft write down 
12 the Number of Inches in one Foot, and againit it write 1, then double 
the 12, and it makes 24, which fet under the 12, and againft it fet 2 under 
the 1 aforcfaid ; to this 24 add the 12 over it, and it makes 36, which write 
under 24, and fet 3 againft it, fignifying three times 12; to 36 add the up- 
per or firft Number 12, and it makes 48, and agunft it place the Number 4 
in the fecond Column. Proceed on in this Manner, and you may continue 
your Table to any Length you defire. 


P. I UNDERSTAND you ; pray proceed’ to other Examples, 


M. I wiux ; and as Occafion requires, fhall make you the like Tables 
to each Example. 


Example 


el 
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Example V. Of Fathoms, Yards, Feet and Inches. 
Fath, Yds. Feet. Inches. 


A LABOURER] | Firt Day he went down 2 £ 2 11 
was employ'd to diel Second Day 5 o I 9 
down a Well, andl... | Third Day Cae I 7 
was fix Days in do-f Bhs 3 Fourth Day 3 i w 6 
ing it. | Be Day A of & te 
I DEMAND bou 1 Sixth Day oh GB 5 
fore Ba CRE P Anfwer 25 o n eo 
that tta? 


Note, Add up the Inches, Feet, and Yards, as in the laft Example 8 and 
for every two Yards, carry one to the Fathoms, and add them as Integers. 


Example Vi. Of Rods and Feet. 
Rod Feet. 
Firft there is 20 


A Pige a hath fet up five Second 43 1 
Lengths of Palling, > In the ¢ Third 70 I 
Fourth Iro a3 
I DEMAND how many Rods there en 6 fe 
; i Fifth 05 Ty 
are in the Whole? ; = 
P., Anfwer 308 63 


\/ For your ready reducing your Column of Feet into Poles, I will give 
you the following Table, fhewing the Number of Feet in any Number of 


Poles not exceeding Ten. 


TABLE. 


Pole. Feet. Pole. Feet. 

I froi 6 g 99 

|:| aaa [iis 

In there i Rig yy Fs Ing 8> thereis ¢132 
|4 ee | | 2| | 1434 

5] S2 Io} 165 


P. TY rHank you, Sir 5 T fee hy this Table, that T muft carry 1 to the Com 
miu of Poles for every 16 5 found í the Column of Feet. 


W. You underftand me rightly, therefore I thall proceed to 


Example VIL Of Chains and Links. 


A LABOURER, to enclofe di-} 
vers Lands, hath digged and 
planted five Fences, 


Chains. Links. 


Firft is in Length. 221 9I 
I DEMAND kow gmap Chains finid P 74 
Length he hath done iv the Whole ? \Thee p an a p 
‘our 9 9 
wte, For every roo in the [Fie Bae 89 
Column of Links, carry 1 to the P. Anfwer 1144 
: 7 . t - 75 
Column Chains, and add the | = 
Chains as Intege | 


Table 


The Principles of ARITHMETICK. 


Chains. Links. 
ya I YE i 100 ‘a | 4 a 

a | 200 5 

3 300 ip 

4 | 400 16 

5 500 20 

6 600 24 
In 7 > thereis < 700 > equalto ¢ 25 > Rodslength 

8 800 32 

9 goo 36 

to | | 1000 40 

3 75 3 

| z 50 2 

a 3 i L 25 i L ż 4 
Example VII. Of Tuas, Hundreds, Quarters and Pounds. 

A SMITH hath made five Tun Hund. qrs lb. 
Parcels of Iron-work. Fir weighs 2 98 3 a7 
Second 3 19 2 18 
J] DEMAND the ai meerd 27 9 z 25 
Weight of the IFhok: cae 25 17 a IL 
P Fifth 10 3 2.2 
Note, That for every 28 2 4 > T 
Pounds contained in the P, Anfwer 68 16 2 2I 


firt Column of Pounds,car- 
ry 1 to the next Column of Quarters of a Hundred. adfy, For every 4 con- 
tained in the Column of Quarters, carry 1 to the Column of Hundreds, and 
for every 20 in the Column of Hundreds, carry 1 to the Column of Tuns, 
and then add them up as Integers. 


Table I. Shewing the Number of Pounds in every Quarter of an 
Hundred unto three Hundred. 


Quarters of a Hund. Pounds. Quarters of a Hund. Pounds, 


Í na f 28 j 7 196 
Ta 56 | 8 224 
2 8. 5 252 
In ] a Sthere is ¢ 3 a | In 7 pthere S 495 
| 5 | 140° } It 308 
k { '6 4 1 168 l| 12 336 
Table Wl, Shewing the Number of |Table Il. Shewing the Number of 
Quarters in 10 Hund. Avoirdupotze. |, . Hundreds in 10 Tuns. 
NS F 4 
Hundred, Quarters, . Tu Hund. weight. 
a s Si . F A i fs To G 
| 2 8 2 40 
3 12 3 60 
| 4 16 4 80 
5 20 5 oo 
ni y pthere 1 a Tn ", there is Be 
7 2S vA 140 
8 RS, 8 169 
9 36 9 Be 
Io 40 10 , 12 oo 


3 


2 
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sy thefe three Tables you may readily caft up the Contents of this and all 
ther fuch Sums. Table I. is for reducing the Column of Pounds into 
Quarters of Hundreds; ‘Table II. reduces the Quarters of Hundreds into 


thole Hundreds; and Table HI. reduces the Hundreds into Tuns, 


Ex pple IX. Of Timber. 


; ; p a ME å 
THERE are fix Pieces of Timber, Loads Feet. 
pibol na ae mi l. E 1b, 


a 


’ fı contains 2 49 
Rie ty a I z 
I DEMAND how much Timber is tn all f a a6 
) T oF dees Ei 
the fix Pieces, pA g a a9 
Note, For every fifty Feet carry one to | 3 4 2 
K s 6 3 38 
the Column of Loads. : t $ 
P Anfwer 18 au 


<4 Tabl fhewtug the Number of Feet in ten Loads of Timber. 


Load Feet. Load Feet. 
fu f 50 jot f 300 
| 2 | | 100 | 7 l 350 
Ing 3 there isd 150 In 8 there is < , 400 
| 4 | Bs 2 450 
{5 | 250 [coms 500 


Example X. Of Bricks. 


BRICKMAKER fent me in Load Bricks, 
fix odd Parcels of Bricks. 


] e Parcel he fent 1 Ga 

Second š 2 472 

I DEMAND hoa many Loads | Wesel I 450 
fent iu the Whole? > In the Fourth 2 270 
Note, For every Five hu 1 | leak 2 i 
dred in the Column of Bricks, pees 
ry 1 to the Loads. Te, Anfwer 14 172 


Example Xi. Of Lime. 
Hund. Bags, 


LIME-MAN fent mein five} (Firft time he fent me 


3 20 
celh of Lime, at different times. Second I 18 
Atthes Third 4h a 
I DEMAND how much in the Fourth 2 19 
le P d Fifth 4 17 
P.  Anfwer 17 I3 
For every 25 in the Column'o” | <5, c ury one to the Place of 
I cds. 


a a ge ———— 
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<1 Table fhewing the Number of Baggs, or Bufhels in Ten hundred of Lime, 


Hund. Baggs. Hund. Baggs. 
E T as f 6 ( 150 

2 50 zi 175 

Ins 3 pthere ise 75 Ing 8 Sthere isd 200 
| 4 100 9 | 225 
lg t r25 {to | l 250 


Example XIL Of Sand. A 
oad Bufhels. 


Firft time I receiv’d 21 ` 17 

I ways receiv’d feven Parcels Second To 12 
of Sand. Third 1 Io 
At thes Fourth iz 9 

I DEMAND how mech I have Fifth y 8 
recety'd in all ? Sixth 8 7 
Seven 9 16 

P. Anfwer 86 o7 

Note, For every 18 in the Column of Buthels, carry 1 to the Column of 


Loads. 


A Table fhewing the Number of Bufbels in 10 Loads of Sand. 


Load Buthels. Load Buthels. 
pa 18 fq 67 ; 108 
| 2 36 | 7 | | 126 
Ing 3 » there isé 54 Ing 8 >there isd r44 
| 4 [ 2 | 9 | 162 
aD t 9° py EL i 180 


Example XM. Of Land. 


A GENTLEMAN has Acres.Rod.Pole. Feet, 


five Parcels of Land to, Firft Parcel there is rr 3 30 250 
let out on Leale for to Sacer GW ap S 
build on. Inthe ¢ Third 4 2 39 271 
i I Fourth Sues) 18 woor 

D E MAND ioar 2] J Fifth 1 6 1 
Lond is contain d in all a eg 
the fue Parcels? I Anfiver 33 3) 12 229 


Note, That for every 2723 contain'd in the Column of Feet, you carry r 
to the Column of Polés; and for every 40,in the Column of Poles, you car- 
ty 1 to the Column of Rods ; and for every 4 in the Column of Rods, you 
carry 1 to the Column of Acres, which you add up as Integers, 
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Table 1. Shewing the Number of fquare Feet in ten fquare Rod: 
or Poles of Land. 


Rod. Feet. Rod. Feet. 
ig (are a £1633 
[Flaw | af hed 
Ing 3 there ise $16 4 Ing 8 Sthere iso 2178 
| a | 1089 9 12450 4 
Cs J 1 1364 wom a z 


Table I Shewing the Number of 
fquare Poles in ten fquare Roods of Table Wi. Shewing the Number of 


Land. fquare Roods in ten Acres of Land. 
Rood. Poles. Acres. Roods. 
jo Ake) pokey iT A 
| i 80 | 2 | | 8 
3 120 3 12 
Al 160 4 16 
In Ì 5 Sthere iss “°° In 5 othere isg 7° 
6 240 6 oat 
7 280 Gi 28 
8 320 8 Be 
9 360 9 36 
10 400 to | 40 
Example. XIV. Of Flooring. 
Squares.Feet. 
ere We sera 4 r Firft there is g 99 
A CARPENTER has laid fix | Steen z a 
| Thir 
| DEMAND how many Square ofpinthe z a 4 go 
Flooring is the Whole ? i eai = 8x 
hele ee hie ao Fifth 7 96 
, Sixth 9 2 


Note, For every Hundred in the’ ee 
Column of Feet, carry 1 to the Co- P. Anfiver 34 40 
lumn of Squares. 


A Table fhewing the Number of Square Feet in ten Squares of Work. 


Square. Feet. Square. Feet. 
1) froo i fp id | 600 

2 200 | | 7 . 700 

Ing 3 pthere isq 300 In 8 there iso 800 
4 400 | 9 goo 

5J. 500 | L ro L 1000 


Example 
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Example XV. Of Gilding. 
A PAINTER has Squ.Feet. Squ.inches. 


gilded over five {quare 1 fFirft there is contain’d 5 143 

Pieces of Work. |ocon 9 72 

>In thes Third 6 „I6 

I DEMAND the | Fourth 4 131 

Number of fquare Feet | {rin 5 141 
contain d inal the five Ea 

Pieces of Gilding ? P. Anfiver ae ore 


Note, For every 144 in the Column of fquare Inches, carry 1 to the Co- 
fumn of fquare Feet. 


A Table fheawing the Number of [qeare Inches in ten fquare Feet. 


Squ.Feet. Squ.Inch. Squ.Feet. Squ.Inch. 
fı f LA 6 | 864 
| 2 288 y | 1008 
Ing 3 there ise 432 In ] 8 ‘there isd 1152 
| 4 576 | 9] | 1296 
{5 ! |720 a] 1440 


Example XVI. Of Painting. 
Yards. Feet. 


A PAINTER has colourd over "Firft Piece thereis 27 8 
five Pieces of Wainfcoting. | Second 18 7 
ein they Third igi S 
I pemanp how many Yards | | Fourth 16 3 
in the H “hole ? 3 ee 15 5 
i, Anfiver 93 4 
Note, That for every 9 in the Column of Feet, you carry 1 to the Column 
of Yards. 
A Table fhewing the Number of fquare Feet tn ten Javare Yards 
Yards. ‘Feet. Yards. Feet. 
I 9 ; G} 54 
[ 2 18 7 | 63 
Ind 3 there is 27 Ing 8 $there ise 72 
are | ans 
Ls | 45 | 10 | 90 


Example XVI. Of Solid Yards. 
i Celei Cieni 


A LABOURER agreed to dig - (Firft Day he dug out 3 26 
and carry out Earth required | Sauomdl a 21 
to make a Cellar, which he per- leal 4 17 
formed in fix Days. In the § Fourth 3 18 

Fifth 2 24 

I DEMAND the whole Quan- | Sixth 7 Po 
tity taken out of the Cellar? 

P: Anfwer 19 18 


Note, That for every 27 in the Column of Cubical Feet, you carry one 
to the Column of Cubical Yards. 
Noe. IL I ees 
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«d Table fhewing the Number of Cubical Feet in ten Cubical Yards. 


Yards. Feet. Yards. Feet. 
Gey a7 mm of GA 
| 2 54 | 7 189 
Ins 3 pthere ise $x Ing 8 pthere ise 216 
4 108 9 243 
54 135 t 1o 270 


Example XVII. 


On the Tenth Day of March, and Eleventh Day of September, the Sun is 
in the Equinoftial Circle, which is 360 Degrees in Circumference, and 
pafles 15 Degrees in every Hour. 


g Deg. Min. 
Now the Queftion is ; Suppofe that from Six in the poa 


ing, being the Time of her Rifing, unto 7, there pals - 575 z 
And from 7 to} after 8 - - - ~ 26 15 
And from thence to 9 - - - - 3 45 
And from thence to ¢ an Hour after 9 -= = = VA 30 
And from thence to ro a - = a y 30 
And from thence to + an Hour after rx - = a2 30 
And from thence to 12 at Noon - - 5 7 30 
And from thence to 3 in the Afternoon - - 45 oo 
And from thence to 2 after A = = - 26 15 
And from thence to 6 at Night, the Time of Setting = 18 45 
t a how many Degrees a P. Anfiver 180 o0 

palfed in the Time? 


Note, That for every 6o in the Column of Minutes, carry one to the 
Degrees. 


A Table fhewing the Number of Minutes in 10 Degrees, 


Deg. Min. Deg. Min, 
foe f 6o M @ 4 | 360 
2 120 y 420 
e 3 pthere is¢ 180 w g! there is9 480 
4 | 2.40 | 9 | 540 
&& J | 300 { wer i ee 
Note, That 60 Minutes, or Miles, make 1 Degree of Meafure,as 60 Minutes 


make 1 Hour of Time. 


Tuus have I given you a great Variety of Examples for Pradtice ; 
and here I muft obferve to you, that if you find any among them too hard 
to perform for want of knowing Subtraction, pafs them over, and when you 
have learn’d the following Rule of Subtraction, return back to them 
again, and you'll perform them with Pleafure. Note, I nuff alfo obferwe to 
pou, that as all the foregoing Tables are generally ufé ful for sour expeditions 
cafling up the Contents of all Kinds of Quantities, I sould advifè you to com- 
pofe them in a handfome Manner on a Shect of Paper pafted on Paft-board, 
and place them in pour Study or Atcompting-houfe, for Ufe, when required. 


PETG UyRaE, 
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il, i, © AP tw JR 18 II. 
Of SUBTRACTION. 
i wW” AT is to be underftood by Subtrattion ? 


M. SUBTRACTION is the third Rule of Arithmetick, and teaches 
to find the Difference of any two Numbers, by taking or drawing the Leffler 
from the Greater, whereby the Diflerence will appear ; which Difference is 
called the Excefs, or Remainder. 


P. Pray what is to be obferved particularly herein 2 


M. ‘Tat the effer Number be always fet down under the greater, as 
in Addition, taking Care to place Units under Units, Tens under Tens, &c. 
and then draw a Line underneath. As for Example: Let it be required 


to fubtra&t 5.4 from $8, Then place them as in the Margin. 


To perform this Queftion, the Numbers being Example 1. 
placed as aforefaid, begin at the Right Hand, 
and fay, 4 from 8, and there remains 4,and 5 from 88 the greateft 
8, and there remains 3 ; fo will the remains be 34; 54 the imalleft 

and draw a Line thus: —— 
34 remains. 

BEGIN at the Right Hand, and fay, 3 from 7, Fr Example 1. 

and there remains 4; and 5 from 8, there remains 3; nae. 5 cc 


and 4 from 9, there remains 5 : So will the remains nS 
be 534. Remains - - 534 
BrGtw at the Right Hand, and fay, 5 from 6, and F Example TH. z 
there remains 1; and 5 from 7, there remains 2 ; and me Gg 
2 from 8, there remains 6; and 4 from 9, there re- "°° 7 = 4255 
mains 5: So will the remains be 5621. 5621 
Ix this Example, the upper Line confifting of Cy- Example IV. 
phers only, the firit Figure excepted, we muft bor- From - =- 100000 
row 10, or fuppofe that robe in the Place of the firt Take - =- 12345 
Cypher, and then fay, 5 from o I cannot, but 5 from === 
ro, and there remains 5; then go on, faying, 1 I 87655 


borrow’d, and 4 is 5, from ro, and there remains 5 ; then again, r I bor- 
row'd, and 3 is 4, from ro, and there remains 6; then 1 I borrow’d, and 2 
is 3, from 10, refts 7: Laftly, 1 I borrow’d, and 1 is 2, from 10, and re- 
mains § : So will the remains be 87655. 


Now, by this laft Example you fee, that whenever yon cannot find your 
lower Figure in the higher, that then you are obliged to borrow Ten from 
the next Figure, which you confider but as r, when you repay it or carry 
it forward again, and the Reafon why 10 fo borrowed is accounted but 1, 1s 
this : ‘That whereas ro in the Place of Units is but equal to 1 in the Place 
of Tens, therefore every fuch 10 fo borrowed, is confidered but as 1. 

A I WILLE 
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I wiri make this yet more cay by another Example: 
i Example V. 

BEGIN at the Right Hand, and fay, 4 from 2 I From = 9227455 
cannot, but borrowing ro ard adding to it, makes Take - 3.45564 


the 2, 12% then I fay, ec ea l 

ee pa oe Reft + 8881888 
borrow’d, and 6 is 7, from 5 I cannot, but (borrow- 
ing 10) 7 from 15, reft 8: Agnin, 1 I borrow’d, and 5 is 6, from 4 I cannot, 
but (borrowing to) 6 from 14, relts 8: Again, 1 I borrowed, and 5 is 6, 
from 7 reft r: Again, 4 from 2 I cannot, but (borrowing coe from 12, 
refts 8: Again, 1 Í be rrowed, and 3 is 4 from 21 cannot, but (borrowing 10) 
4 from 12, refts §. Laftly, the lalt r borrowed being taken from 9, relts 8. 


So will the Remains be $$$1888. 


STAND you very well: But how fhal I prove my Work, that 


hom I am right. 


Nf, I Have already told you, that the Whole is equal to all its Parts taken 
together, Therefore, t prove your Subtraftion, add the Sum to be {ubtracted ; 
it 1s, the leffer or Pee Se to the remainder ; and if the Total is 
jual to the greateft or upper Number from which you were to fubtract, 


your Work is true, otherwife tis falfe. 


As fa Example. 


arene 1») 9227452 A 
App together the Sum to be fubtracted, mark’d 245 5 OG B 
B, and Remainder C, and if their Total D be oe a 
+ . Q ¢ td 
to the greatelt Number A, from which Subtraction is 8 8 8 1 8 5 K 
made, the Work is true. A 2274 sa D 
aT A RUEND gox phrinly, ee very reafonable and cafy. Pray 
or Ey hs for further Prai ; 
Vie winx 
Example I. 
I borre livers Times - z = = 227243 Bricks, 
: y Part t ‘eral Paymer Rae 
I have + n Part by feveral Payment - = 115362 
Remains due - z - = - 111881 
Example TI 
{have lent at divers Times =- = 99724382911 Ten Foot Deals. 
I have received in Part thereof - + 87543429540 
Remains yet due tome - - - 12180953371 5 
‘ Example I 


Eome = == 9999988888777776666655554422233322557119 
Maket a u a 80808980898737873767476565432 21275463007 


Remains - ~- = 101008939859899$7898$7597$7901204709-41 12 


Bedia c a c 999998888877777666665 55 54422233 322557119 


Example 


er a re a e ae 
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Sm 


Exampke IV. 


I nave lent a Friend divers 


Parcels of Money; My Friend has paid me ; 

L. j L 
At one time I lent him 7.43217] at one time - - = 621325 
at another time - -= 954321}at another time =- 7.43216 
at another - - - 74312/at another - - = 3210 
at another - ~ ~ = 612J/atanother = - 520 
at another = - = 81c} a 
Lent inall = « 73 7| Received inall ~ 1368271 


Ix this Example, I firft add all the Sums lent into one Sum, and alfo what 
was paid. 


L 
Then the whole Money lent is = = = = 1773272 
And the whole Money paid me in Partis ~- 1368271 
So there remains to pay = z - 0405001 


THESE Examples are fufficient for Numbers or Quantities of one Deno-~ 
mination ; and therefore I thall now pr oceed to thew you 


The Subiration of Nuinbers of divers Denominations. 


SUBTRACTION of MONEY. 


Exaiaple 1. Example IL. | Example T. 
le Bb GE i, S a ik s d, 
Leme pas 3) 2) tent = 2 8 
Lent - 2327 19 I1 1 Paid one a 10 ;\Paia ae re II 
Receiv'd bre ee ý ae es i o 
in Part $7749 ° Due 1690 3 3 %2)Due - mo ni y 
Duc - 1078 8 1 1| aoa 3 a eeo = ype tee S8 


M. Tut Subtraction of Money is very little different from whole Num- 
bers or Integers, and the Manner of placing Sums is exaGtly the fime as 
in Addition ; that is, you place Pounds under Pounds, Shillings under Shil- 
lings, Tones under Pence, and Farthings under Farthings, taking Care, 3 rat 
fie. greateft Number of the two, be the e uppermoft ; as you fee in the three 


foregoing Examples. 


Now Opserve, That when the Number, out O We to fubtre 1, 
is leler than the ae to be fubtratted ; then, inflead of borrowing 10 
jou did in the preceding. Examples, you anf borrow fo many as xake an Unit 
of the next De nomination, and add to it, and then fubtralt from that Sum, 
and place the Remainder under the aon asin the other Exi amplis. I will 
illuftrate this by the three preceding Examples. 


ep 


. To work the firt Example, I begin at the Column of Farthings, and 

as o from 1 Farthing, and there remains 1 Farthing, which I fer ase 1 
underneath the Parthings ; then 19 Pence from rr Pence, ets « Penny, which 
RK Ifet 
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I fet down under Pence ; then 11 Shilling Te gs, refts 8 Shil- 

lings, which I put down under Shillings ; then 9 Pounds from 7 | cannot, 

but > fi 17 (the Pounds being the lait Denomination, I therefore borrow 

: 30) refts $, and 5 from rz, refts 7, and 3 frcm 3 refts o, and x from 2, refts 
wes remains is ro7$l. 8s. rd. rq, 

i >. To work Example 1 I begin at the Column of Farthings, and fay, 

y Farthings fiom 1 Farthing, I cannot, but borrowing + Units trom the 


} 


Pence, which are equal to 1 Penny, and adding to the 1 Farthing, 

makes it § Farthings; then I fay, 3 Farthings from 5 Farthings, refts 2 
i Farthings, which 2 Farthings I write down under Farthi igs; then proceed- 

ing to the Pence, I fay, 1 that I borrowed, and ro is 11 Pence, from z 
1 12 Pence, from the Place of 
kes 1.4 Pence; then I fay, 11 
ence, which I write down under Pence; then 
ay, 1 that T borrowed, and 19 ts 20, from 3 J 


Pence I cannot, but borrowing 1 
$ o 
ind adding them to the 


ym Tf Pence, retts J 


Q 


Shilling 


i 


Pence 


proceeding to the Shillings, j 
cannot, but borri wing 20 from the Pounds, which makes one Unit thereof, 
j and adding it to the 3, makes 235 then I fay, zo from 23, refts 3, which I 
fet down under Shillings ; then proceeding to the Pounds, I fay, 1 I borrow- 


ed, and 2 is 3, from 3 refts o, and 7 from 16 refts 9, and 3 from 9 refts 6, 


and om 7 reft 1: So that the Remains 1s r6g0l. 35. 3d. aq 
3. To work Example IH, I begin at the Pence, and fay, 11 Pence 
m Pence I cannot, but borrowing 1 Shilling, and adding to the 8 
Per makes it 2o Pence ; then rs from 20, refts 9, which I place under 
Pence ; then I proceed to the Shilling » and fay, ı Tb rrowed, and 19 
2 n 11 I cannot, but borrowing 20, and adding it to the 11, make 
it 31; then I fay, 20 from 31, 1efts 11, which I write down under Shil- 
i lings ; and pr ceeding to the Pounds, , 11 borrowed, and 1 ts 2, from 


a N 4 


a reft o, and 3 from 4 refts 4, and 4 m 5 reft ır: So that the Remains 
is t40). 11s. gd. And fo in like Manner all others. 


P. Pray do gou prove thefe Subtrattions as you did 


Numbers ? 


oregotne subole 


Vf, Yes: By adding the fmalleft Number and Remainder together, as 
you fee done in the Examples. 

I SHALL now proceed to the Subtraction of various Things for your 
further Practice. 


L SUBTRACTION of Feet and Inches. 


Feet. Inch.] Feet. Inch. | Feet. Inch. 

From ir |From pash 3 |From 12435 © 

Take 7 \Take 6142 a1 |Take 7214 10 

j Reft 4 {Reft 1135 4 Reft 220 2 
Proof 123 11 | Proof a wo ucni 6 i 


in Works of this Nature, you borrow 12, when required from the Feet, 
l carry x for it; as in the Second and Third Examples, 


le su 3- 


ee ee eee 
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I. SUBTRACTION of Yards, Feet, and Taches, 


Yards. Feet.Inch. Yards, Feet.Inch. Yards. Feet. Inch, 
From roy 2 y |From 2354 a 4 |From 2721 oœ 9 
Take 97 2 «11 |Take 1243 2 s Take nee A O 
Reft Go oe B 


Proof 107 2 4 


Ret 2597 o m 


Reft nine o xn 


Proof 2721 0 9 


Proof 23 Ba GAL 


Here, when you have Occafion, you borrow 12 from the Feet, and 3 from 
the Yards. 


Il. SUBTRACTION of Fathoms, Yards, Feet, and Taches: 


Fath. Yards. Feet. Inches. Fath. Yards, Feet. Inches. 
From 272 o a Io |From 5432 2 2 I 
Take 26% © 2 ir {Take 4132 2 I 10 
Rae neo n 2 tr Ret 1300 o o 3 
Proof 272 o 2 ro | Proof 5432 2 2 1 


Here you borrow rz from the Feet, 3 from the Yards, and 2 from the 
Fathoms. 


P. Pray Why do you borrow but two from the Futhoms, Since that a Fa= 
thom is fix Feet. 0 


M. Because that 2 Yards make 1 Fathom, as 3 Feet make 1 Yard. 


IV. SUBTRACTION of Fathoms and Feet, 


Fath. Feet. Fath. eet. Fath. Feet. 
From 1234 § |From 2345 3 From 75 o 
Take 723 4 |Take 379 5 |Take 72 5 
Ret šir 1 |Ret 1965 2 | Reft z I 
Proof 123.4 5 | Proof 23.45 1 |Proof 75 o 


Here you borrow 6 from the Fathoms, when there is Occafion ; as in the 
two laft Examples. 


V. SUBTRACTION of Rods (or Poles) and Feet. 


Rods. Feet, Rods, Feet. Rods, Feet. 
From 299 í {From 221 7 \From 427 1I 
Take 172 14 jTake 121 2 iake sag Te 
Reft 126 3% | Reft 99 15% | Reft 93 152 
Proof 299 I | Proof 221 7 \Proof 427 II 


Here you borrow 16 and 4, becaufe in r Rod there is 16 Feet and 4, 


= eee VI. Su B- 
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VE SuBTRACTION Of 
Chainse Li | Chains. 
| 


a5 gI Garie 

345 

Refi 426 
Proof QI | Proof 773 


Here you borrow too, becaufe in 1 Chain there is 10 Links. 


VIE SUBTRACTION of Avoirdupoise Might. 


'Tons.Hund.Quart. Pound | lons, Hund.Q uart. Pounds. 
From 7or II 4 i6 Fiom $32 S 2 nci 
Take 6 19 3 J oe wae 18 3 20 
Rel gio a a 17 |Reft 1o04 6 2 a2 
Proof gor 11 2 16 | Proof Soa R g I4 
Here you berew 2$ from the Quarters, 4 from the Hundreds, and 20 


from the Vous, becaufe that 28 Pounds is 1 Quarter of an Hundred, 4 Quar- 


is 1 Tlundred, and zo Hundred is 1 Ton. 


VIL. SUBTRACTION of Timb 


Load Feet. Feet. | Loads, Feet. 
| 527 neg 15 \From 222 32 
I r 49 lake 1997 JE 
| —— oe = 
Reft 199 26 |Ref 19 26 |\Relt 24 47 
1). zi tao J Hie 5 7" UA > fF Sates a 
Proor 52 25 {Proof 723 ee Owe Aan sya 
i y trow from the , becaufe that in x Load of Timber 
ISG NEOL 
S OREA CTION Bricks. 
Loads. Brick | Loads. Bricks. | Loads. Bricks. 
From 221 17 [Fi mM 325 23 Erom 772 IOK 
55m 2P3 
tÓ 176 
3 IOI 
Here you borrow 500 from the Loads, becaufe Bricks 1s 1 Load. 


XA. SUBTRACTION of Line, 


Hund. Baggs. Hund. Baggs. Hund Baggs. 
From 272 18 |From 494 15 }From S25 II 
Fake 192 24 ]Take 555 ao | take ou ay 
zelt 79 1g jReft 221 zo \Reft 100 3 
a7 3 18 | Proof 777 15 |Proof S25 ii 
H 1 borrow 25 from the Hundreds, becaufe 25 Baggs make One 


Hundred of Lin 


Ne 


i 
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XL SUBTRACTION of Sand. 
Loads. Buthels, Loads, Bufhels. Loads. Buthels. 
From 505 8 |From 207 rr |From 221 9 


Take 407 17 |Take 118 16 |Take 3125 mr 
Reft 97 ọ {Refk 88 13 


Ret 95 16 


Proof 505 8 |Proof 207 11 Diea 221 9 


Here you borrow 18 from the Loads, becaufe 18 Bafhels make x Load. 


XIL SUBTRACTION of Land-Meafure. 
Acres. Roods. Poles. Feet. Acres. Roods. Poles. Feet. 
From 1728 2» 37 (15 |From 2237 I 27 19 
Take 507 3 38 207 |Take 1432 3 35 201 


Reft 1220 2 38  S8o0f)jReft 804 4 31 9o} 


Proof 1728 2 37. 15 |Prooieg237 1 2 ip 


a ee 


Here you borrow 272 4 from the Poles, 40 from the Roods, and 4 from 
the Acres, becaufe that 272 Feet and 4 is 1 Pole, 4o Pole is 1 Rood, and 
4 Roods are 1 Acre. 


XIIL SUBTRACTION of Fhortng. 
Squares. Feet. Squares, Feet, Squares. Feet. 
From 729 75 |From 5524 y |From 332 18 
Take 342 80 | Take 4444 gs Wake 271 19 


Ret 386 95 |Refk 1079 12 |Reft 60 99 


Proof 729 75 | Proof 5524 7 | Proof 232 18 
Here you borrow 100, becaufe that roo fquare Feet make 1 {quare of 
Flooring. 
XIV. SUBTRACTION of Gilding. 

Squ. Feet. Squ. Inches. Squ. Feet. Squ. Inches. 
From 279 140 From 330 49 
Take 139 143 |Take 222 97 
Reft 139 I4I Refk 116 jo 
Proof 279 140 Proof 339 49 


Here you borrow 144 from the Feet, becaufe that in 1 fquare Foot there 
are 144 {quare Inches. 


XV. SUBTRACTION of Painting. 


Yards. Feet. Yards. Feet. Yards. Feet. 
From 218 5 From 715 5 From 729 7 
Take 127 8 | Make 525 8 Take 557 8 


Reft 90 ó jRefk 189 6 Ret 1yr 8 
Proof 218 5 |Proof 715 5 |Proof 729 y 


7 — you borrow ọ from the Yards, becaufe 9 fquare Feet make 1 {quare 
ard. 


L XVI. Sus- 
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XVI. SUBTRACTION of Solid Yards. 


Solid Ys. Feet. Solid Ys. Feet. Solid Ys, Feet. 
From 527 18 | From 9666) an From 726 x6 
Take 472 19 \Uake 198 oo | Vake miy aai 


| Reft ği Bat ne Reh 467 Se Re pel 19 

Proof 527 18 |Proof 666 21 |Proof 726 16 

Here you borrow 27 from the Yards, becaufe that 27 Solid Feet make 
: 1 Solid Yard. 
XVIL. SUBTRACTION of Degrees and Minutes. 

E Deg. Min. Deg. Min. Deg. Min. 

From ọ26 45 i Erom 305 20 | From 24 18 

Take 728 fe) |p Whe jee 59 |Take 18 54 

Ret 197 55 |Reft Ag zt |Reft 5 a af 

Proof 9 26 45 | Proof 365 20 Proof 24 18 


Here you borrow 6o from the Degrees, becaufe that 6o Minutes make 
t Degree. 
XVUL Sus TRACTION of Plawk 1 Inch thick. 
Note, 600 Feet make 1 Load, 


Loads. 1 ect] Loads. Feet. Loads. Feet. 
From 7 527!From 672 137| From 291 UI 
Take GS anaj Take 172 272 
Reft 179 465|Ret 118 339 
Proof 527 | Proof 672 137 | Proof 291 1x 


Here you borrow 600, becaufe 600 fquare Feet make 1 Load. 


NIX. Sus TRACTION of Plank 1 Inch and & thick. 
Not’, 400 Feet make 1 Load. 


Loads. Feet. Loads. Feet. Loads. Feet. 
From 437 271)From 521 tr|From 60 334 
Take 327 3r1jTake 328 307|\Take 57 399 
Ret 109 360/Relt 192 104!Reft 333 
Proof 437 271|Proof 521 Ti} Proof Ca 353 


Here you borrow 400, becaufe 400 fquare Feet make 1 Load. 


XX. SUBTRACTION of Plank 2 Inches thick. 
Note, 300 Feet make 1 Load. 


Loads. Feet. Loads. Feet. Loads. Feet. 
From 792 r8/From 540 207|From 327 256 
Cake 672 2y į} Take 432 299)Take 291 2470 


Ret 119 491) Reft 107 208 | Reft Bee 286 


Proof 792 18|Proof 540 207|Proof 327 156 
Here you borrow 300, becaufe 300 fquare Feet make 1 Load. 


XXI. SUB- 


— 
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XXL SUBTRACTION of Plank three Inches thick: 
Note, That 200 Feet make 1 Load, 


Loads. Feet. Loads. Feet. Loads. Feet. 
From 531 tos|From 123 27 ļĮFrom 520 79 
Take 427 199|Take 102 ` 170/Take 472 170 
Reft 103 106] Reft 20 57| Refit 47 109 
Proof 531 to5|Proof 123° 27 | Proof 520 79 


Here you borrow 200, becaufe 200 Feet make 1 Load. 


XXIL. Susrraction of Plank four Inches thick. 
Note, That 150 Feet make 1 Load. 


Loads. Feet. Loads. Feet. Loads. Feet. 
From 291 140 |From rrr 69 |From 222 87 
Take 172 r41 |Take 104 1349 jTake 2r: 


Ret x18 149 |Reft ó yo 


131 


5 
Reft 6 106 


Proof 291 140 |Proof 111 ` 69 | Proof 222 87 


Here you borrow 150, becaufe 150 fquare Feet make 1 Load. 


XXI. SUBTRACTION of Tine. 
I was Born in 1696. How many Years n The prefent Year 1732 
my Age to this prefent Year 1732 ? The Year Born in 1696 


Anfwer - 36 


Tuus have I given Varieties of Queftions that are of very great Ufe as 
well as entertaining in their different Natures. I {hall now proceed to the 
Fourth Rule of rithmetick, called MULTIPLICATION. 


iE Cy @ RE iy. 


Of MULTIPLICATION. 
E HAT ts MOTILA TILON? 


M. MULTIPLICATION is no more than a concife Method of 
adding Numbers together, and therefore may be juftly called Short Addition. 


P. Prax exploin this to me. 


12 
I wir. Suppofe you were to add together the following Num- 12 

bers, wiz. 6 times 12 3 then, according to the Rule of Addition, you 

fet them, as in the Margin, and adding them up, they make 72: 12 

But to find their total Sum by Multiplication, you muft write once 12 

12 only, with 6, the Number of Times under it, as following : 12 
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Tuen beginning with the 6, fay, 6 times 2 is 12 ; fet down the 2 12 
underneath the 6, and carry 1 in your Mind for the to, andthen fay, 6 
6 times 1 is 6,and 1 you carried is 7 ; then write down 7 under the 1, 77 
and it makes the 2, 72; which is equal to the total Sum of theé 7? 
Twelves that you added together. 


Now from this you fee, that Addition and Multiplication are in efled the 
fame Things, and differ only in the Manner of their Operations, or Working. 


You are now to obferve, That in Multiplication there are three Numbers 
that are diftinguithed by their particular Names, which you muft well t ike 
Notice of; that is to fay, Firft, The Multiplicand. Secondly, The 4 lultipli ie 
And laftly, the Produet. 


P, Pray explain them feparately, as I may underfland you rightly. 
AL I WILL. Inthe Example before-mention’d, to 12 Multiplicand. 


multiply 12 by 6, the Number 12 is the Multiplicand ; 6 Maltiplier. 
72 Py odt Ge 


the Number 6 the Multiplier ; and the Number 72 1s 
the Product ; as inthe Margin fignified, 


Pi ERATA ky 1s the Multsplic md fo called ? 


Nf. BECAUSE it is the Number that is to be multiplied, or added to 
itfelf, as many times as there are Units in the Multiplier. ` 


Yc hae 


-fo called ? 

Mi. BECAUSE it is that Number which increafes or multiplies the Multi- 
plicand as many time than itfelf, as the Number of Units contain’d 
therein; and as the laft Number or Producti: produced by the M itiphic ution 
of the Multiplicr into the Maultiplicand, it is therefore call'd Product. 


P. Pray, am T to have the fame Ri 
the Multiplicand and Multiplier, as I hi 


d to the ph uing of th Fi u 
ve in Addition and SubtraGion ? 


M. Yes; you muft here, as before, obferve to place Units under Unit 
Tens under Tens, Xc. but you are not obliged to place the greateft Nu 
ber uppermoft, as you were directed to do in Subtraction ; for it matters not 
which of the Numbers is made the Maltiplicand, or which the Multi 
plier, for the Produét is in both Cafes the fame, 12 times 6 being 72, as 
well as 6 times 12 is 72. But however, its more convenient to make the 
Jefs Number the Multiplier. 


THAT you may have a per- A Multiplicand 3 

fe& Idea of this Rule, do you [e olala 7 
fuppofe that each of the little s alal A 
Squares mark’d 7, in the Dia- .2 3 = f 

1 s 5 a,3|¢le ¢|ele 
gtam, to be a {quare Foot, and -5 mall A —| — 

1 = f 1 

let there be 12 of them ranged (3 an! | e | E E 


clofe together in a ftrait Line, @ 5j‘ 
a A iz B: Now if youwere to 6 At ' 
to multiply the faid 12 Feet by2, Co * Product. 


ee 
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the Produé would be 24; that is, to the 12 Squares mark’d aa, Xc. there 
would be the Addition of the 12 other Squares b b, &c. making 24 Squares 
in the whole: Again, ifyou multiply the faid 12 Squares by three, the Pro- 
duét will be 36; that is, then to the 12 Squares med: there would be 
the Addition of 24 other Squares, which are the Squares b b, Ke, and ¢ c, &e, 
making 36 Squares in the whole. 


Now here you fee, occularly demonftrated, that this Multiplication is 
no more than the Multiplicand 12, added as oftentimes as the Multipliers 2 
and 3 confifted of Units; and fo in like Manner, 12 multiplied by 4, pro- 
duces the little Squares a e, Xc. b b, Ke. cc, &c. and d d, &c. making in 
the whole 48 Squares: And 12 multiplied by 5, produces the little Squares 
aa,&c. b b, Xc. c c, Ke. dd, Xc. and e e, Xe. making in the whole 60 Squares : 
Alfo 12 multiplied by 6, produces the little Squares 4 a, See Ae, Os 
&c, dd, Ke. ee, Ke. and f jf; Kc. making in the whole 72 Squares, which 
all are comprized in the oblong {quare Figure marked A B C D. 


Now you are to obferve, That in this lat Multiplication, the Side A B 
is the Alultiplicand, the End A C, the Multiplier, and all the 72 Squares 
taken together, make the Produit. 


P. Very well, Sir: But what does the Lines BD, and CD reprefent. 


M. Tue Lines B D and CD, are but boundary Lines, compleating the 
Squares, or they may be confidered as AB and AC were ; that is, you 
may make CD the Multiplicand, as we did A B; and BD may be made 
the Multiplier and then in fuch Cafe, the Lines A B and AC do become 
boundary Lines compleating the Squares or Product in their refpective 
Places. 


P. I UNDERSTAND yov very right, and from hence I thin 
that the Multiplicand and Multiplier, m all Qi of Multiplication, 
are to be confidered as two Lines, the one as the bof an oblong Square, 
aud the other as the Breadth; and the Produit the Space includ thin the 
Lines or Bounds of the Square thereof. ind if Lam right herein, then eahen the 
Mukiplicand and the A fultiplicr ave equal to each other; that ts, auhen thofe 
two Lines are of the fame Length, aud the boundary Lines oppofite to cach, 
be the fame, they together muft make a Produ, or Figure that is exaily 
fqeare. 


M. Tis true ; you have a right Underftanding thereof, tt is the Reafon 
of Multiplication, and now the whole will become very eafy. But before 
you proceed any farther, get the following Table by Heart. 


k it appears, 


~ 


udet 


M MULTI 


i ery 
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ERTSE: SIS ya uly’, 
i t prefent, T don’t kaoz hor Muttiplication TABLE. 
to begin, 


VW. T wint make it eafy. 
Firft you fee, that on the 
Head of the Table are pla- 
ced the Numbers 1, 2, 3, 4, 


SROs Er Ey LOW Liner and 
à the like down the Left-hand 
side ; and the Ufe of this 
Fable is to m ltiply thofe at 


the Head, into thofe at the 
Side, and tell their Pro- 
al 
\ 
k 


icts. As for Es ample : F 


ld multiply 2 by 2, or 
1 


aww much z times 2 


First, I find 2 in the Side of the Table, and alfo 2 in the Heac of 
the ‘Table, then in the little Square that is under the a at the Ty P, and 
raintt 2 in the Side, ftand 4, which is the Produét of 2 multiplied b 


I would mult ply 6 by 4, or know how much 6 times 4 make. 
in the Side, and under 4 at the T P, {tands 24, which is the 
Product of 6 multiplied by 4; and fo in like Manner all other Numbers, 
as following : 


Il fal eh (a) fel 

| 2i 8 ee A 4; 1¢ 

5 10 5 I5 5j 20 
ea e R® | 
A D | Three fi J., | Four “ash 
Twice d wl is 14 Cr J TA I GOES aa ae 7p is 128 
ir ec times 4 gÍ laal times 4 Q ea 
| 9 rs| 9 [2>] | s| |36] 

lio 20 Io 30 lto | 40 
ey ie i 33] | | 44 | 
J12] 24] [r2] [36] [12 lasl 

Fal fro] f ‘| ee fa 114) 
| 3 15 3 18 3l faz] 
ao +| 24) 4 28). 
Aelia A Gy 
, 6 E| & ó| 136 ; 6 [42 ; 
aie 4 7> is 435> an q 7 > is d4 PER gr is d49b 
times £ l 40 times | 143 times 8 l zgi 
T et a) le 

ro | 50 tol 160 10 7 
Ir ss] zr 166 Ir 77| 

12 óo [aal ze 12 $4 | 

C vera t ai t Ji t ay 3 j 3 
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© a 16} a rg aa To 
fs] fee BEE 
I ae Si Weare Ah! 
a ói A lasl “ | 6[ | 54] l 6| | 6o 
tins 15 * 9200 Goes | Bf) of cme E EY 
lei ae | fel e [3 | 
Io jer fro] | 90| [ro] { 100 | 
E lag ee?) ite 1012] 

Ae el EE 

oP i 

5 55) 5 1 60 

K a lel kzal 

a ag ee 

times | J | 88| times l “j | 95 

9 99 9 108 

| zo] | x10| ea eel 

Ir IZI zz 132l 

[z [133] | 32] | ray | 


P. Sir, Í have karrid this Table perfetily by Heart, and can readily mul- 
tiply any Members therein, 


M. Very WELL: Now Iwill proceed to make you perfect i in this 
Rule, fo as to work any Sum that ihall be ftated you. 


Example I 
SAY, 2 times 2 1s 4,2 times 3 is 6, ot Eon, 5 Multiply 7.4.33 
2 times 4 is 8, and 2 times 7 i my Ja Sga {By 2 
as 
So the BCH 1s 14868, Produét 86a 
Example H. 

Say, 3times 7 is 21, fet down 1, By 1 Figure ee 594727 
and carry 2, for the 20, and fay 3 times ie By 3 
2 is 6, and 2 I carry is 8, which fet ane ae 
down under the 2; then fay, 3 times Produa: A 
is 21, fet down the 1, and ony 2; and fay 3 times 4is 12, and 2 I carry 


is 14, far dorm 4 and carry 1 for the Ten, and fay, 3 times 9 is 27, and x 
I carr ry is 28, fet down the § and carry 2; then 3 times 5 is 15, and 2 I 
carry 1s 17, which being the laft, fet it down aaie the 5: So will the Pro- 
duct be 1784181. 


Example IN. 


+ times 4is 28, fet 


First fay, s, {Multipl 7724354 
down 8 and Sle 23 then 7 times By a Figures fey à 97 
5 is 35, and 2 is 377, fet down 7 and ess 
carry 3; then 7 times 3 is 21, a aed 
3 is 24, fet down 4 and carry 2 ee 
then 7 times 4 is 28, and 2 I carry Produ 749262338 


is 30, fet damn g o, and carry 3 ; 
39 2 a 


then 
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then 7 times 2 is 14, and 3 J carry is 17, fet down 7 and carry 15 then 7 
es 7 is 49, and 1 Ic i is 50, fet down o and carry 5; then 7 times 
7 is 49, and 5 l carry is 54, antes fet down, and fo have you finith’d 
the Multiple: con of the firft Figure. Secondly, lay 9 times 4 is 36, fet 
down the 6 under the the 9 and ce arty 35 then ọ times 5 is 45, and 3 I 
carry is 4, fet down 8 and carry 4 ; then 9 times 3 is 27, and 4 I c arry is 
31, fet down 1 and carry 35 then g times 4 is 36, and 3 I carry is 39, 
fet down 9 and carry 3; then 9 times 2 ts 18, and 3 I Eney is 21, fet 
down 1 and carry 25 then 9 times 7 is 63, f als 2 I cany is 65, fet down 
5 and carry 6; then 9 times 7 is a, and 6 I carry is 69. Thirdly, add 
together the two Sums produced by the two Multipliers, and their Total 


749262338 tke Product required. 


Exam i IV. 


iy E Maltiply 473 Multi plicand. 
pg ty By Mahipher. 
Produce of the Multiplier 7 
Produce of the fe ond Me Utiplier 8 £ 
Produce of the third Multiplier 9 
Produdt 46709775 Total Sum of all thé Produ. 

FIRST fay, % times 5 1S 35, nd down 5 under the 7 and carry 3; then 
fay 7 times 2 is 14, and 3 I carry 1s 17, fet down 7 and SOAS) We) thenwy 
times 3 1s 21, vc a ean ea ae down 2 and carry 23 then 7 times 
7 1S a maaie ury is 51, fet down 1 and carry 5; then fay 7 times 4 


1s) 28, 


and 5 | carry is 33: fo will the Produce of the firt Multiplier be 


351275 as above. 


SECONDLY, Begin with the fecond Multiplier 8, and fay 8 times 5 is 
40, fet down o under the Multiplier 8, and carry 4; then 8 times 2 is 16, 
and 4 I carry is 20, fet down o and carry 23 then 8 times 3 is 24, and 2 
I carry is 26, fet down 6 and carry 2; then 5 times 7 is 56, and 2 I carry 
is 58, fet down 8 and carry 5; then 8 times 4 is 32, and 5 I carry is 37: 
fo will the Produce of the fecond Multiplier be 375600 as above. 


THIRDLY, Begin with the third Multiplier 9, and fay, 9 times 5 is 45, 
fet down 5 moder ‘the On anile ry 4; then 9 times 2 is 18, and 4 Í carry is 
, fet down 2, a carry 23 then 9 times 3 is 27, and 2 [ carry is 29, fet 
down 9, and cary then 9 times 4 is G3, und 2 I carry 1 is 65, fet down 5, 
and carry 6 ; ice í J times 4 is 36, and 6 is 42 : fo will the Produce of 
the third Multiplier be 425925 as above. 


FOURTHLY, Add together thefe three Products, as they ftand in their 
efpećtive Places, and their total Sum 46709775 is the Produét required. 
} > g 9775 


Example N. 


First fay, once 2 is 2, once + is Multiply 507342 
4, Once 3 is 3, once 7 is 7, once o is By 4001 
o and once 5 is 5. = 

5o7342 

SECONDLY, As the next two 202936800 


Multipliers « we Cyphers, therefore firft Produ ee 
fet them down under themfelyes, and ae PPRP 


then 
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then proceed to the Multiplier 4, and fay 4 times 2 is 8, which fet down 
under the 4; and 4 times 4 is 16, fet down 6 and carry 1; then 4 times 
3 is 12, and x I carry is 13, fet down 3 and carry z ; then 4 times 7 is 28 
and 1 I carry is 29, fet down 9 and carry 2; and becaufe 4 times o is a 
therefore fet down the 2 you carried; Inftly, 4 times 5 is 20. Now thefe 
two Products being added as they ftand, their Total will be the Produ& 
required. 


; P. Pray obat és the Reafon that you place down the Cyphers in the Mula 
tiplicr, and go direily to the laft Figure 4? . 


AT. To contraé the Work, and fave a great deal of need- 507342 
lef Labour of making two Lines of Cyphers, as you'll fee 4001 
in the Margin, where the fame Example is work’d with the -— 
Cyphers in their Places. SOT a 

000000 


P. Tis trae, Sir, I fee that fl take care to place the fef 000000 
Figure produced by e wh Multiplier, under the Jame, that 2029368 
then theres no need of introducing thofe Cyphers, and the Ben eee 
Produts will fiand in their true Places to be added together. pi ae 
Pray proceed to other Examples. 


WG VM Seite se 
Example V1. 


HERE you have a Cypher for poe firt Si Massie Multiply 382457 
which being nothing of itfelf, therefore compleat T 
Multiplication in the whole Numbers, and at the laft 
add the Cypher to the Right Hand of the Product ; 3824570 
faying, once 7 is 7, once 5 is 5, once 4 is 4, once 2 "Sas 
is 2, once 8 is 8, and once 3 is 3; fo will the Produce be 382457, to 
which add the Cypher o, and the Product will be 382.4570. 


By 


Now from this you fee that the Number 1 does not multiply of itfelf, 
for the Produét thereof, before the Cypher was added, was the fame as the 
Maltiplicand ; whence it follows, that if to the Multiplicand you had an- 
nexed one Cypher, that would have performed the Work without any far- 
ther Trouble: And fo in like manner, when you are to multiply any Num- 
ber by 100, 1000, 10000, &e. you have nothing more to do, than to an- 
nex as many Cyphers to the Multiplicand, as are contain’d in the Multiplier. 
As for 


Example 
Multiply 2437 | Multiply 57263 Multiply 123456 
By 100 By 1000 By 10000 
Product 2.43700 Product 57263000 Product 1234560000 


P. Tsee the Reafon plainly; but fuppofè that there are Cyphers at the 
End of both Muliplicand and Multiplier. ads fr 


Example. 
Let the Multiplicand be - 72.4008 
And the Multiplier = z 32000 
Se 


NERVE N AL WHEN 


5 


D 


3 


, : 
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M. Wen there be Cyphers at the End of either, or both the Multi- 
plicand and Multiplier, make the Multiplication in the whole Numbers firk, 
and to their Produét add as many Cyphers as are contain’d in both the Mul- 
tiplicand and Multiplier. As for 


Example. 


yf. I MULTIPLY the whole Figures of the Multiplicand 4724000 
»24, by the whole Figures of the Multiplier 32, and they 32000 

roduce 23168, aaa 
proc ace 3 2 1448 

adly, Since that in the End of the Multiplicand SUNS 


there are 3 Cyphers, and as many in the End of the Mul- 23168000000 
tiplier, making 6 in the whole ; therefore, to the afore- ——————-— 
faid Product 23168, I add 6 Cyphers, and then it becomes 
23168000000, which is the true Product required. 


P. I THINK that I anderfland every thing gou have been ple e 
hitherto for to taftrutt me in; and rom the loft Example T conceive, that when 
I bave many Cyphers at the Eud of my Multiplier only, that then it will be 
beft for m to place the frf Figure of my Multiplier next my Right Hand, un- 
der the firft Figure f the Uuhtplicand, that thereby I may fet all the Cyphers 


back, and weed only add them to the Produ at lift. As for 


Example. 


Suppose Laan to multiply 15437201 TADEO L 
15437291, by 1740009, then 1740000 17.40000 
I would place them as in the ee T 
Viwein, and to the Produtt Q 3 qs ae y 
2686088634, acbich is pro- soe esi Bee eee AB 
duced by the Multit lication of $ 5437=9T b 15437 eae 
the Fig ures only, FT bring dow 2, 26860886 3400720 26860886340000 


or add, the four Cyphers fet — -—- 
back belonging to the Mult iplier, 


W. Sums fo multiplied, and the Cyphers brought down will be true ; 
but the moft mafterly manner is to fet your Multiplier in its Place, and 
perform the Multiplication with the Figures only, as at AB in the Margin, 
and to the Product add four Cyphers, as before thewn. Either of thefe 
Ways will do, and I muft affure you, that it js with Pleature I inftru& you, 
fince that you delight herein, and labour hard, for to underftand the Truth 
of your Works as you proceed. 


P. Str, J will do my utmoft, and keep chofè to my Studies: But pray how 
muft T do to prove that my Sums are truly performed, or not ? 


M. Tue belt Manner of proving your Work, is ton ake your Multi- 
plication prove itfelf ; that is, make that Number which was your Multipli- 
cand, your Meltiplier, and then multiplying as ufual, i your Product be the 
fam, you may depend upon the Truth of your Work, otherwife not. 


‘THE moft common Method to prove Multiplication, is by a Crofs, as fol- 
lowing. Suppofe I would prove the above Sum ; firft I make a Crofs with my 
Pen like the Capital X, as in the Margin of the nest Page. Secondly, I ad 

t! 
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the Figures of the Multiplicand together, without regarding their 6 


Places, but as if every Figure ftood in the Place of Units, cat- 5X3 
ing away 9 as often as may be in the adding of them together, 6 
and the lalt Remainder, put on the left Side of the Crofs; that 

is, I fay 1 and 5 is 6, and 4 is ro, then cating away 9, there refts 1 and 
3 is 4, and 7 is 11, then rejecting 9, remains 2 and 2 is 4, and 9 is 13, 
then rejecting 9, remains 4 and i is 5; fet down 5 on the Left Hand 
Side of the Crofs; And then begin with the Multiplier, faying, 1 and 7 is 
8 and 4 is 12, then rejecting 9, there remains 3, which fet down on the 
Right Hand Side of the Crois, overagainft the other. ‘This done, multi- 
ply thefe two Remainders together, wz. 5 by 3, making 15, out of which 
calt 9, and 6 remains, which fet on the Top of the Crofs. Then, as be- 
fore, caft the nines out of the Product, faying, 2 and 6 is 8 and 8 is 16, 
rejecting 9, reft 7 and 6 is 13, reject g, reft 4 and $ is r2, reject 9 reft 
3 and 8 is 11, reject 9 re{t 2 and 6 is 8 and 3 is 11, reject g reft 2 and 
- is 6, which place at the Bottom of the Crofs. Now when this laft Re~ 
mainder proves to be equal to the Remainder at the Head of the Crofs, 
then ’tis fuppofed that the Work is truly performed; tho’ in many Cates 
they will not be equal, altho’ the Work be truly done: Wherefore I do 
not recommend to you this Method to prove by,” but advite you to prove 
by changing the Multiplicand into the Multiplier, as aforefaid. 


P. I swan gladly receive your Advice, and in the next Place beg leave to 
ask you, Whether there is not a Method for to multiply Numbers ctthout car- 
rying on the Tens to the next Place, in the fame Manner as you fhewd me 
how to add Numbers together without carrying on the Tens to the next Place? 


M. Yus ; Multiplication may be performed without any Charge to the 
Memory, by fetting down the whole Product of every fingle Figure, 
whereby the Carriage of the Tens will be faved ; but the ‘Trouble of adding 
them together will be greater. However, as this wifl be an Entertainment 
to you, more than really ufeful, I will fhew you the Manner thereof, and, 
indeed, herein you will fee a farther Reafon of Multiplication. 


Tue Rale for working this kind of Multiplication, is as follows: 


First draw from every Figure of the Multiplier, down-right Lines, 
between which you are to place your feveral Products of the Multiplier, 
and by help of which, you are able to keep them in their true Places. 


SECONDLY, Obferve to place the Units of the firt Produ& exaGly un- 
der that Figure of the Multiplier, by which you multiply ; and the Tens in 
the next Column, under which you fet the Units of the next Produét, and 
advance the Tens thereof, one Column farther. This Method being duly. 
obferved, and thofe feveral Products being added together, according to the 
common Way, their Total will be the true Product required. 


Multiply 
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Multiply 654327 Here is the fame Sum per- 
By 724 formed the common Way, for 
EE Proof to the other. 
I ; iF 65 327 
zlo TE eck 
zi 2617308 
| U4 1305654 
1}0]8}6)4 4580289 
rlz ERS 
| 4l9 473732743 
| 1] 4} | 
Ie 
215 
| 2 | | 
lal 315 | Í | 


Produ 4737327453 


Example. 


First, I draw down the Lines as aforefaid, and then fay, 4 times 7 is 
2S, which fet down under the Multiplier ; then fay 4 times 2 1s 8, which 
fet down under the 2 of the 28; then fay 4 times 3 is 12, which fet down 
in the two next Columns, for in the lat Produdl 8, there was not a ro to 
take up the next ¢ column ; therefore the 2 of the 12 muft be placed therein, 
and the 1 in the next; then 4 times 4 1s 16, which fet down with the 6 
under the ten of the lift Produét, and the 1 in the next Column ; then 4 
times 5 is 20, fet the Cypher under the laft ten, and the 2 in the next Co- 
lumn; and laftly, 4 times 6 is 24, which fet down, placing the 4 under 
the z of the 20, und fo will the Multiplication of the firft Figure be ended. 

Srconpty, Begin with 2, the fecond Figure of the Multiplier, and 
fay, 2 times 7 is 14, which fet down, placing the 4 under the multiplying 
Figure 2, and the 1 in the next Column , then fay 2 times 2 1s 4, which 
fet down under the r of the 14, as being but Units; then 2 times 3 is 6, 
which place in the next Column; and 2 times 4 1s 8, which place in the 
next Column; then 2 times 5 is 10: Now as to the laft Product, there 
was not any tens, therefore you muft place the o of the 10 in the next Co- 
lumn, and the 1 in the next; laftly, 2 times 6 is 12, which fet down with 
the 2 under the 1 of the 10; and fo will the Multiplication of the fecond 
Figure be ended. Then begining with 7, the third Figure of the Multi- 
plier, fay, 7 times 7 is 49, which fet down, placing the 9 under the 7, 
and the 4 in the next Column. This done, multiply as before, and then 
adding up their feveral Products into one ‘Total, that will be the true Pro- 
duct required. 


I WILL now proceed to the Multiplication of diver Denominations. 
P. Prax what is to be underflood by divers Denominations ? 


M Divers Denominations are Integers, or whole Numbers, divided 
into Parts that are differently named from the Integer. As for Example, 


3 Ir 


The Principles of ARITHMETICK. 


Tr a Penny be confidered as an Integer, or whole Number, nd be di- 
vided into two equal Parts, we call them two Half-pennies, or if into four 
Parts, we call them Farthings, not Two Pence, or Four Pence. So in like 
manner, 1f a Foot in Length be called an Integer, or one, and we divide it 
into 12 equal Parts, we then call each Part an Inch, and the Whole 12 
Inches, not 12 Feet. Again, If one Yard in Length, be confidered as a 
Integer, and is divided into three equal Parts, we call thofe Parts eet a 
Yards, altho’ Parts thereof. Now from this you fee, that divers Denor 
nations are but the Parts of an Integer differently named, and are multiplied 
by the following 


We WWE, 18, 


Mucripyy the kaft Desomination of the Multiplicand, by the Multiplier, 
aad ca 1 fo the next Denomination, for every fuch Parts that are equal t 
an Tnteger thereof. 


Example I. 


First, Multiply the 3 Farthings by 9 frying, i d c 
9 times 3 is 27. Now fince that four Farthings Multiply rı 3 
are equal to one Integer of the next Denomination; By 9 
which are Pence, therefore confider how many -e 


times four Farthings 
2 


a 
an be found in 27, which is Produét 1 
6 times and 3 remaining; therefore fet down g 

Farthings under the Varthings, and carry 6 to the next Denomination, fiy- 
ing, 9 times 11 is 99, and 6 F carry 1s 105, which fet down under the 
Pence ; fo will the Produ& be 105 d. 3 


aac 
Example Th 
First, Multiply the 3 Farthings by 9 as ; S Gh Gh 
before, and carry 6 to the Place of Pence, and Multiply 5 xr 3 
fay, o times 1 1 is ọọ, and 6 is 105 Pence. Now by 9 
fince that 12 Pence are equal to r Integer of CAN e 
the next Denomination of Shillings, therefore 3) CT 


confider how many times r2 can be found in 
104d. which is 8 times and 9 remaining, therefore fet down the 9 Pence 
under the Pence, and carry 8 to the Column of Shillings, and fay, 9 times z 
1s 45, and 8 F carry is 53, which fet down ; and fo the Produ@ will be 
Sj OG BG 


Example TH, 
First, Multiply the Farthings and l 


5 Gh Gh wn 
Pence as before, faying, 9 times 3 is 27, Multiply 7 5 gy : 
fet down 3 and carry 6 ; then ọ times 11 By 9 
is 99, and 6 is 105, fet down 9 and car- — 
ty 8; then 9 times 5s. is 45, and 8I Produ& 65 ‘3 2 3 
carry is 53.8. Now fince that 20 s. are p 


i k BE 
equal to x Integer of the next Denomination, therefore confider how man 
20s. can be found in 53 s. which is 2 times and 13 remaining ; therefore 
fet down 13 under the Shillings, and carry 2 to the Column of Pounds, and 


fay, 9 times 7 is 63, and 2 I carry is 65, which fet down under the Pounds, 
and the Produé will be 65 L 138. 9d. 3q. 


Ms of this Nature may be be 


c gan with their greateft Denomination, 
‘d with the finallelt, cont 


a rary to the foregoing Examples. As 
fol 
12] FIRST 


Arama nansa re an n 


ne The 
hings 
t fe 
t uth 
Say 
1 fet 
p 
t 


Pence is 99 Pence, Multiply 1r 3 
e; then fay 9 times 3 9 
egual to 6 Pence 3 F = 
l J9 
the Pe and 3 u 
i a her 2 © § 
em together, and their 
gs Produc nesis 
Example VW 


fet doewn th zi 
= 31 } 445 
2 under the 
3 
i S S 
i oe 
ide - Product RS 6 & 
4 i a 
4 & t 
= He reh ] $] 
) tm S NER SCENIE . a Ga 
Pounds ; then fay 9 times Multiply 7 5 «1 3 
shillings, equal to + Pounds By 9 


is 180 Shillings, equal to ọ Pounds, which fet down under 
Pence 1s 45 Shillings wanting 
45 Pence, 


I hirdly, Say 45 times Eleven 
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+45 Pence, wiz. 3 Shillings and 9 Pence, out of +5 Shillings, refts 41 Shil- 
lings. 3 Pence, equal to 2 Rounds 1 Shilling 3 Pence, which fet down in 
Hieu refpeđtive Places, Fourthly, 45 Half-pence is 1 Shi to Pence 

3 Penny, which fet down under Shillings, Pence and Farthings. Lat tly, 
Ae d together the Whole, and the Total w ill be the Produ required, 


ine 45 ee 14 Shillings is ce Shillings, equal to 31 Pounds 10 Shil fine: Ag 
but as you don’t yet know hor io diye 630 Sali ngs by co, I therefor 
recommend the for regoing Method; and, indeed, even whet n you have 
fearn’'d Di visitor, you will find i ie ah the moe expeditious, und c. fy 
Nc thod. 


Note, That the 14 Shillings might have been multiplied at once, fay 


Now you we to obferve in the lat Peles et ttt n 
Part thereof, Pounds multiplied by Pounds (thar is to fay, 63 P 
45 Pounds) the Produce is Pounds. That Pounds multi 
lings (that is to fay, 45 Pounds by 14 Shillings) ever 
the iett Sh illings: So herein the Produce. of 45 times ‘ 
Shillings, wherein zo is contained 31 times, and ro remains, which ts 31 

Pounds 10 Shillings, That Po mi mult iplied by Pence (that is to a 
45 Pounds by It Pence) every 12 is one Shilling, the ref Pence ; fo hes 
the Produce of 45 times 11 Menny i is 495 Pence, ¢ 
times, and 3 remaining, which is 2 Pounds 1 Shilling evlences Teh Pounds 
multiplted by Parthings (that is to fay, 45 Pounds y 2 Farthings) every 4 
e Penny, the ee Farthings ; fo herein the Produce of 45 times 2 Fe 
t is 90 Farthin gs, containing Four 22 times, equal to 22 Pence and + 
eau ‘things, or 1 Shilling to Pence Half-penny. 


is one Pi 


tat ining Twelve qr 


Pts 


I SHALL, in the next Place, fhew you how to perf 
when the Maltiplicand and Mul tiplicr do both cenfift of unlike Den 
tions, tach as Feet and Inches, by Feet and [Inches 


E. 


a ks 
Kocrmple I 

Vins, 2 Feet by 3 Feet is 6 Feet, which Feet. Inches. 

fet down under Feet. Secondly, M ltiply Muluply 3 6 
profs , the Feet into the Tieles, fi ymg i X 
2 times 6 Inches is r2 Inches, and 3 times 6 By a 
Inches is 1$ Inches. Now 18 and 32 is 3c E ER 
‘ - 6 

out of which take 42 as often as you car 7 
$s ms 


which in this Ex imple is twice, and 6 re- 
mains, fet down 2 for the > times a, keng 
Feet, under the Feet, and the 6, beir ig Tithe 
es the Inches. Thirdly, Multiply the 
Inckes into themfelves, wiz. 6 by 6, and their 

Product is 36, wherein rz is contained three tim es, and o remains, there~ 
fore place he 3, being Inches, under the Inches, and then adding them to- 
gether, their Product will be 8 Feet 9 Inches. 


Now you muft obferve in all Ex camples of this kind ; That Feet mul- 
tiplied by Feet, produce Feet. That Feet multiplied i ie Inches {as the 
above 2 Feet into the 6 Inches, or the 2 3 Feet into the 6 Inches) eveny E 
isa Foot, the reft Inches. That Inches multiplied into Inches, every 32 
is an Inch, and each 3 a 1 Quarter of an Inch. 


am P. Pray 


Tiie Ie; inciples of ARITHMETICK. 


P. Prav chy és every 12 a Foot, an Inehy &e 


V7. Tue Reafon why you m us divide your Multiplication by 12 as you 
go thro’ the feveral Parts, is at this Time too intricate for your Underftand- 
ing, fince that it 1s ue nonftrated ue Geometry, of which you are now igno- 

tt therefore defer to fhew you the Keafon until you are infi 
but th Een 


tructed 
ctice, IT will further luftrate 


ay be po o I 


more Ex for t s kind of Multiplication, moft Parts of 
Buildings are meafured ; and wi i repe to the Method of multiplying the 
Feet into the Inches crofs ways. Tt is therefore called, 
E ROSS MTU IG, PR CICA TEOS: 
Ex rin pole Il; 
ast, Multiply the Feet into themfelves. Feet. Inches. 
Multiply 
DLY, Multiply 15, the Multiplier, 
{ 11 inches in the Multiplicand, By 
fiyi I es 11, or rather divide the 17 
ing, 4 ing ís Halves, or 2 
I 15 reet Inches, wi fet dos i and fs GA 
15 Quarte or 3 Inches, is 3 Feet J inches, ts 
which fet down ; and Jaltly, 15 Twos is J Ta 
; ) : GAG 
equal to 2 Feet and ches, which fet down, 
1 z 13 6p 
at ABC rs 
E 
s E a a ni 
THinpity, Multiply 27, the Multiplicand, LC 
f into 10 Inches of th Maltiy lier, in ales 
ayine 227 Ha , we E se Te Feet © AAD, o 2 
Inches, which fet down; and 27 Qua Or E 
Three is 6 Feet 9 Inches; and 27 One's is 
z Feet 3 Inches, which fet down a at DEF, 


, Multiply the Inches into themfelves, faying 10 times 11 is 
I IO, C ining Twelve 9 times, and 2 remaini ig, which fet down as at G. 


, Add up the Inches, carrying 1 for every 12 to the Fect, and 
Feet as Integers ; their Tot: al will be the Product regui ed. 


EFORE I proceed to this Example, I muft advertife you, 


tiplied into Quarters of Inches, „each one of the 


Pr i f san ie h ee oma therefore every 4 of them is one 
guare Inch; y t2 of fuch iquare Inches is to bé deem’d but 1 long 
Inch, or one cf thofe Inches in the miik Column, of which 12 makes one 


h hereafter in its Place. 


CONDI Inch Itiplied into Quarters, each 12 is 1 Quarter, and 
3 1s 2 Quarter of a Quarter, or One fixteenth Part of an Inch. 


into Quarters, each 12 1 


1 Quarter of a 
of an Inch, 


i= 


Tus 
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Feet. Inch. Quart. 
Tuis T will make plain to you by Multiply 37 7 & 
the Operation of the prefint Example. ak C 


By 20 If 2 
First, Multiply the Feet into E 
themielves, and fet down their Product. oa 
SECONDLY, Multiply 29, the Mul- St 6 
tiplier, crofs ways into 7 Inches of the 3 7 
7 O 


Multiplicand, faying 29 Halves is 14 ; 
Feet 6 Inches, which fet down under 2 ed 
Feet and Inches, and 29 ones is 2 
Feet 5 Inches; fet thefe down as a 


before. = 
eB) 3 A 
a 2 an 
THIRDLY, Maltiply 37 Feet in ee ie A 
the Multiplicand, into rr Inches in 7 a D 
the Multiplier, faying 37 Halves is eas 
18 Feet 6 Inches, and 37 Quarters ; 
is ọ Feet 3 Inches, and 37 two Inches, Product 1061 10 9 10 
equal to 7.4 Inches, equal to 6 Feet 2 —_——_— 
Inches ; fet all thefe down under Feet and Inches, either feverally you 
multiply them, or in one Sum, adding them all three together. Inthe E nple 
I have fet them down feverally, but in Practice you may do as you pleafe. 


Four THLY, Multiply 11 Inches, the Multiplier, into 7 Inches in the 
Multrplicand, and their Product is 77 Inches, containing Twelve 6 times, and 
5 remaining : Therefore fet down 6 Inches 5 Parts under Inches and Parts. 


Firtuiy, Multiply 29, the Multiplier, into 3, the Quarters, and their 
Product is 87, which, as I told you before, are each Quarters of an Inch 
{quare ; therefore every 4 of them is but 1 {quare Inch, and in 87 there 
is 21 of thofe Inches, and 3 remaining. Now, as I told you, that r2 
of thofe fquare Inches made but r Inch in the Column of Inches ; therefore 
take once 12 out of the 21, and fet that down under the Inches, with the 
Remainder 9 under the Parts, and the firft remaining 3 fquare Quarters of 
an Inch in another Column next the Right-hand, as at A. 


SixTHLY, In the fame Manner multiply croß ways the 37 of the Multi- 
plicand, into the 2 Quarters of the Multiplicr, faying 37 times 2 is +4, 
containing Four 18 times, in which 12 is once, and reft 6: Therefore fer down 
1 under the Inches, 6 under the Parts, and 2 in the laft Column, as at B. 


SEVENTHLY, Multiply rr Inches, the Multiplier, crofs ways into 3 Quar- 
ters in the Multiplicand, and they produce 33 ; and, as I told you, that each 


12 is a quarter of an Inch ; therefore twice 12 from thence refts 9, fet 2 
under the Quarters, and 9 in the next Column, as at C. 


EicuTuny, Multiply 7 Inches, the Multiplicand, crofs ways into 2 Quar- 
ters in the Multiplier, and they produce 14, which is 1 Quarter 2 Parts, 
as at D. 


Lastuy, Multiply 2 Quarters into 3 Quarters, equal to 6, which place 
down in the laft Column, as at E; and then adding up every Column, carry 
P I for 
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1 for every 12 from the Quarters to the Inches, and from the Inches to the 
D, 


REUS their Total will be the Product required. 


ive you diver Queftions for your further Pra€ 


T SHALL now g 
z 


following : 


Question L Tez 57234 Pence, bow many Far- 
things? 


Anfw. 


Rure. Becaufe that 4 Farthings make 1 Penny, 
ply the given Number by 4, 


you mult therefore m 


iN, deg 5 Shilling m: z mT) 792435 
ae 
gil unber ziz: be- — 
F Mu ue pe ı Num by neg lee Aie oO 
caule 12 Pence ts 1 Shilling. 


Itiply Numbers of this Kind, where the Multiplier confi 


rhe th Number the Multiplier, md the lower 
f & j E 12 ts bo, fet fon ji 5 
3 ia e y Í carry is 42, fèt down 2, an r 
We easy, a y is 52, fet down 2 and carry 5; then 2 times 
ji I carry t i ) aud carry 2.5 then ọ times 12 ts 
I carry is 1 wry 11; then 7 tenes 12 15 84, 
í i F} as o atl the Produ b 95092120, 


Q. OIL In 755367 Pounds, how many Shillings ? 


Rute. wfe zo Shillings is 1 Pound, therefore 


multiply the given Number by 2o. Angi. 


Q. IV. fa 5274 Feet, how many Taches ? EA 


Ruwe. Becaufe y2 Inches make 1 Foot, therefore aa 
LEi f 5 2 Anfw. 63288 
multiply the given Number by 42. 2 


Q. V. Tu 72345 Yards, how many Feet ? 72345 


A 
3 
Ruxr. Becaufe 3 Feet make 1 Yard, therefore Ang pe 
; : è nfv, A 
multiply the given Number by 3. x AABS 


Q. VI. Iv 57243 Fatkoms, how many Feet 2 57243 
6 


Rue. Becaufe 6 Feet make 1 Fathom, therefore 


multiply the given Number by 6. Anfiv. 343458 


Q, VU. Te 57928 Rods or Poles, how many Feet? S79 


RureE. Be 
therefore multir 


wfe 16 Feet and } make 1 Rod or Pole, = 
ly the given Number by 16 3. 


Anfy, 955812 
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2 


Nose, That to multiply the Multiplicand into the $, you nced only halve 
the Multiplicand, beginning with the firft Figure next the Left Han 1, vis. 5, 
and fay half 5 is 2, which fet down under the 5, and carry on the odd 1 to the 
7,and fay half 17 is 8, fet down 8, and carry on the odd 1 to the 9, and fay 
half rg is g, fet 9 under the 9, and curry on the odd 1 to the 2, and fay half 
12 is 6, fet down 6 under the 2, and then fay half 8 is 4, which fet down 
under the 8. 


Tuus will you have finifhed the Multiplication of the + or 6 Inches, and 
their Total being added, will be the Produé required, 


Q, VIL Ta 57492 Chains, how m my Links P 57492 
100 
Ruxve. Becaufe roo Links is contained in 1 Chain, 


: ; j See 
therefore multiply the given Number by roo. Anfv. 5749200 


Ge e ie 792927 Hundreds tvoirdupotse H eight, 9792927 
how many Pounds ? 112 
Rus. Becaufe 112 Pounds make one Hundred, panain 


therefore multiply the given Number by 112. 


Q: X. Iz 275432 Tons Weight, how many Hundred? 


Rune. Becaufe 10 Hundreds make x Ton, therc- 


Anfiv. 55086 


fore multiply the given Number by 20. ge ese 
Q XI. Iv 72597 Loads of Timber, bow many Solid 72597 
Feet? 50 
RULE. Becaufe go Solid Feet make 1 Load of Anfw. 3629850 


Timber, therefore multiply the given Number by 50. 


Q. XIL Iv 75924 Lords of Bricks, bow many Bricks? 75924 
. 500 

Rune. Becanfe that 500 Bricks are r Load, there- E = 
fore multiply the given Number by 500. Anfw, Jr peaaoa 
Q. XIN. Iu 72431 Hundred of Lime, how many 72431 
Baggs ? 25 


Rue. Becaufe that 1 Hundred of Lime contains Anfw. 1810775 


25 Baggs, therefore multiply the given Number by 25. 


Soe 

Q. XIV. In 51243 Loads of Sand, how many 51243 
Bufbels ? 18 
Ruve. Becaufe that 18 Bufhels make 1 Load of Antw, pe 


Sand, therefore multiply the given Number by 18. 


Q XV, 
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Q. XV. Ty 79 25/9 


Rune Becaute that T fguare Inches make 1 
fquare Foot, therefore multiply the given Number by 


it where 


it ma 1y be too hard for you to 
multiz he 2 firit Figures 
ONCE, t herefor Ge firt mı ilt ply by the firft Fi 
14 by the Multiplicand, a 
together, and the 'Fotal will be the Pre duét required. 


723 fquare Yurds, how maw Ge we 


RuLE. Beca fe that 9 fquare Feet make 1 fquare 
Yard, therefore multiply the given Number by 9. 


Q, XVI. Tn 57259 Squares of Tiling, how many 


fait. 
j 

RuLp. Becaufe that roo fquare Feet make one 
Square « f Work, therefore multiply the given Num- 
ber by 100. 


Q. SVL fn 
ray fquare Feet 2 


94327 fjvare Rods or Poks, k 


Rut Becaufe that 1 fquare Rod contains 272 
Feet therefore multiply the given Number by 
o multiply the Multrplicand 84327 into the $ ofa 


€ you firit write dow nona Piece of wafte Pa- 
per the Mu Itiplicand; as at A in the M: gin, then halve 
It, as ta ye in Queftion VIR which will be the Num- 
We AAO a a B; then halve this Number again, as 
at C, which w ill be Ai quarter Part, a is the Produét 
of $4327 multiplied by 4, which you muft add to the 
other Produéts, and the Total will be the Product re- 
quired. 


Q. XIS. Iu 72432 folid Yards, how many folia 
Feet ? 
Rure. Becaufe that 1 folid Yard contains 24 fo- 
lid Feet, therefore multiply the given Number by 27. 
Q. XX. Jv 360 Degrees, how many Minutes ? 
Ruxe. Becau that in 1 Degree there 1s 60 Mi- 
utes, therefore multiply the given Number by 60. 


magre Feet, how many fyeare lithes 
Feet, l y fjeare Inches? 


of the Multiplier Alig alt 
re 4, and afterwards the other 
directed in Queftion H ; then add them 


THOME TICK, 


Anfiw. 5725900 


Anfw. 22 5802 Si 


A 84527 
B AGES 
C 21081! 
oe 
27 


Anfw. 1955664 


360 
60 


Anfiy. 21600 


Q: XXE 


Li i La. 
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he e _ a 
Q; XXI. Tn 5732 Loads of 1 Inch Plank, how many 5732 
Feet ? 690 
Rurek. Becaufe that 600 Feet of r Inch Plank Anfw. 3439200 


make 1 Load, therefore multiply the given Number aS 
by 6o00. 

Q. XXH. Tz 79425 Loads of Plank x Inch and + 79425 
thick, how many Feer? 400 


Rue. Becaufe that 400 Feet of 1 Inch and £ thick Anfw. 31770000 
Plank make 1 Load, therefore multiply the given Num- 
ber by 400. 
Q XXIL Ju 5342 Leads ofa Inch Plink, how Ro 
many Beet ? 300 
Rurg. Becaufe that 300 Fect of 2 Inch Plank  A®fiv. 1602600 
make 1 Load, therefore multiply the given Number 


by 300. 
Q XXIV. fa 7723 Loads of 3 Inch Plank, how 7723 
many Feet ? 200 


Rure. Becaufe that 200 Feet of 3 Inch Plank Anh. 1544600 


make r Load, therefore multiply the given Number 
by 200. 

Q: XXV. In 9972 Loads of 4 Inch Plank, bow 9972 
many Feet ? 150 


Ruxe. Becaufe thut 150 Feet of 4 Inch Plank Anfw. 149580 


make i Load, therefore multiply the given Number 
by 150. 


Tuus have I given you a large Variety of Examples and Queftions, 
which being well underftood, we may proceed to Division. 


i i © WwW RR B® Ww 
Of Divistron. 
P Hilal i op BD Siow © 


AI. Division is in effe& no more than Subtraétion, by which 
we difcover how often one Number is contained in another : For was we to 
fubtract one Number out of another as often times as we can find it therein, 
we fhould perform that Work which is called Division. As for Example : 
Suppofe I was to find how often 3 is contain’d in 15 by Subtraétion ; then 

Q F place 


Aa 


a a e a 
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—— 


es a a 


i place my Numbers as in the Margin, and proceed as fol- 15 

low ing: Saying, g oni reft 12, which is one time 3 3 3 once 

then 3 from 12 ett 9, which is twice 3 ; then 3 from 9 a 

reft á, which is three times 3 then 3 from 6 teft 3, Which F E 

i fate times 3, and the re maining 3 is 5 times 3 ; 10 from 3 

hence it appears, that 3 is contain’d 3 times in 15, and o 9 

remains: 3 thrice 
6 

3uT fee “ing that this W ay by Subtraction requ wires f i 

j 

Time ae Trouble i in the feveral Subtraétions, Tan a J Hosen 

more concife Manner of working the fame Effect, has been 3 five Anes 


, which is called Drvs/oz, wherein shee are three 
principal Parts to be ol bferved ; that i is to fay, 


iny entec 


Fu The given Number th 


To : is to be divided by fome other Number, 
which is therefore called the Divid 


e Number by which we divide the Dividend, or feek how 
i therein, which is therefore called the Divifor. And, 


SECONDLY 
often it is con 


i -how often, the Number of Times 
that the Divifor is contain’d in the Dividend, is led the Rug at, To 
which we m: y ad id a fourth Number, which fometimes happens when Divi- 
fion i nat is always lefs than the Divifor ; and therefore called the 


rpLY, The N imber expreifi 


I witi ilfutteate tl 


vide ro by 2? 


S by une fy Ex 


iple: Suppofe “tis required to di- 


First, I place the Numbers 3: 3 a Dividend # 
asin the Margin, feparating them from Divifor 3) ro (3 Quotient 
each other by the crooked Line aa, a) 9 # 
and alfo making another crooked Line = : 
on the Right Hand of the Divilor, as x Remainder 
zn, to feparate the Dividend from the Quotient. 


SECONDLY, | fay, how often ts 3, the Divifor, in 10, which 1s 3 times ; 
then I fet down 3 on the Right Ha nd of the Dodana, and m ultiply it by 
the Divifor, faying 3 times 3 “is 9, which I fet down under the to. 


THIRDLY, I fubtra& 9 from 10, and there reft x, which I place e under 
the 9, fo is 1 the Remainder. And thus have you a View of the Divifor, 
Dividend, Quotient, and Remainder in their refpective Places. 
fee Pr y u a I bdieve I fhal foon underfland 
bere i5 #0 MOr tkan feft to place the Divifor and 
Dividend in ther Places, and Pik pong } ae n the Divifor is contain d 
in the Dividend, fet dozon the fame ta tke t; after a hich multiplying 
the Quotient by ‘hy Pier the Procutt under the Dividend, and 
hibteadting it therefrom, g Rematnacr, whieh I jee plainly muft be lefs 
thas the Divifor, other avije ‘sijor 1 wot taken as often in the Dividend 
as it might have been. 


Pod 


M. Tis 


EEE 
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M. Tis true, you obferve rightly, and your Obfervation on the Rule 
for Working, is very juft ; but as in farther Praétice, you will find it more 
difficult than you are now apprehentive of ; | muft therefore endeavour to in- 
troduce you in as plain and eafy a.Manner as I can. And in the firft Place 
you muft take Notice, that Divifion is either Single or Compound. 


P. Pray explsin them feverall J, and give ine Examples therein, 


Twinz. Single Divifion is when the Divifor is but one fingle Figure; 
and the Dividend but two at moft, as in the foregoing Example. This kind 
of Divifion is very cafy, as you'll fee by the following Examples, 


DivipE 10 hy 3, 11 by 4, 12 by 3, 13 by 6, 14 by 7, 15 by 8, 16 by 
93 17 by 2, 18 by 3, and 19 by 4. 


Example i. | Example YW. | Example I. Example W. | Example V 
sols | put | 


y sfa > . 
s)i2(2 6)13(2 74e 
9 Io I2 14 
I rem. 3 rem. 2 rem. | meme © rem: 


eS 
Example VI. | Example VI. | Example VIN. | Example X. | Example X. 


Balt | ooa | aaa | aas | aola 
8 9 16 18 | 16 
aici 7 rem. I rem. o rem. 3 rem- 


In thefe Examples you are to obferve, That in Example I. ro divided 
by 3, the Quotient is 3, and x remains. That in Example If. r1 divided 
by 4, the Quotient is 2, and 3 remains. That in Example Hf. 12 divided 
by 5, the Quotient is 2, and 2 remains. That in Example IV. 13 divided 
by 6, the Quotient is 2, and x remains. And fo in like manner obferve 
the Quotient and Remains of all the other Examples, which-being fo very 
plain, needs no further Account. 


P. Tis true, Sir, T fee this kind of Divifun very perfelly, and is what I 
believe I can perform by the Table of Multiplication ; fer Jeppofe 1 feck my 
Divifor at the Top of the Table, and run down the fame Column until I fnd 
the Dividend, or the neareft Number to it, then over-againft it in the firfl Con 
lumn flands the Quotient required. As for Example; To divide io by 3. 
Firfi T find 3, the Divifor, at the Head of the Table, and run down it to fud 
10; but there being no Jech Numbèr in the third Column, therefore T take the 
neareft Number to 10, which is 9, againft which flaads 3 for the Quotient ; 
and as 9 is 1 lfi than 10, therefore 1 is the Remainder: And fo in like 
manner any other Numbers. i 

M. I must affure you I am highly pleafed to fee that you fo well un~ 
derftand as you proceed. Here you have in a manner connected Multipli- 
cation and Divilion together, which F could not have expected fo early. Æ 
thall now proceed to Compound Divifion, 


P. Pray what is to be underflood by the Words Compound Divifion. 


AL Come 


57 
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i COMPOUND DIVISION is W the Dividend confilts, or 1s com- 
pounded of more Figures than two, 2 d the Divifor of one cr more; and 
tion of Compound Divifion is propoled, it mult be performed 


; Tins 
J hy tie following 
RoW Lae 
Write down your Dividend, with crooked Lines at either Ends 
theieof, efore taught; that on the Lefi to contain the Divitor, 
ind th the Rig ht- and for the Quotient. 


Yividend 
the Left-hand, as are equal, or next exceeding your D ivifor. 


Srconpiy, Diftinguith with a Point, fo many Places of yo 


Tniaoty, Ask how often your Divifor is contain’d in the faid Number, 
r Figures fo pointed, and place the Number of Times in your Qu rent on 
the Right-hand the Dividend. 


Fourruny, Multiply the Divifor by the Figure lat placed in the 


Quotient, ind fet the Product underneath the cones Figures. 


FIFTH val no the Produ& laft fet down, and fubtract 
that Pre du i 1 the Figures of the Divic lend pointed out, a d to the Re- 


mat nvn your next Figure of your Dividend, 
did with your fir pointed Number, and io on vail o wE 


down all the s of the Dividend. 


ceed 2s you 


“rath el lwerh 
pomt a and broug 


ae 


Not fo happen, that at any time, when you h point 
nk ; der, you canrot find your Divi 
one time therein; th lucl e, you mult place, oradda Cy] 


to the « r Fioure or Fie in tk > Quotic it, and pr int and bring down 


another Tigure from the Dividend, and then pre ceed as before. 


) : ; Points as you have made in 
our Dividend, fo many Figures will be in the Quotient ; und therefore 
from hence you fee the Sete of placing a Cypher in the Quotient at 
all fuch Times, when your Divifor cannot be found once in your Remain- 


ilfo here obferve, 


ders with the next pointed Figur brought down as aforedaid. 


Tris Rade I asil illuflrate by th Examples. 


Divine 792-43 by 6 


Frast, Place yeur Dividend and Divifor, as inthe — 6)792.43(13207 


Mare then feeing that you can have your Divi ifor G 
once in the firt Figure 7 of the Dividend, fay the = 
6é’s in 7 once, fet down 1 in the Quotient, and fay, 19 
once 6 is 6, which fet under the 7, and fubrract the Le 
6 from ~, relt 1, which fet under the 6. T 
12 
SECONDLY, Make a Point under the next Figure ——— 
of the Dividend g, and bring down the 9 to the 1 re- ees 
i which will then be 19 ; then fay, how often 42 


16 isintg 2? Anfiver 3 ; fet down 3 in the RE 


Quotient, 
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Juotient, and multiply the Divifor by it, faying, 3 times á is 18, which 
fet down under 19, and fubtract it from 19, refts 1. 


Txirpuy, Make a Point under the next Figure of the Dividend 2, and 
bring down the z to the Remainder 1, which will then be 123 then fay 
how often is the Divifor 6 in 12 ? Anfwer, Twice ; then fet down 2 in the 
Quotient, and multiply the Divifor by it, faying, 2 times 6 is 12, which 
fet down under 12, and fubtraét it from 12, reft o. 


FourTHLY, Make a Point under the next Figure of the Dividend 4, 
and bring down the 4 to the Remainer o; and fince that in 4 you cannot 
have the Divifor 6 once, therefore fet a Cypher in the Quotient, and point 
and bring down the next Figure of the Dividend 3, which will make the 4 
43; then fay the 6’s in 43° Anfwer, 7 times, write down 7 in the Quo- 
tient, and multiply the Divifor by it, faying 7 times 6 is 42, which ft 
under 43, and fubtract it from thence, and x remains. ‘Thus wi 
finilhed your Sum, whofe Quotient is 13207. 


Example UW. By Tewo Figures. 


Divine 9547243 by 47. 47)95-47243(20313 
O4t rte 

First, Your Divifor and Dividend being placed 2 
as before taught, begin the Divifion, and fay, how a 
often is 47 in 9%, the firft two Figures of the Divi- eae 
dend, which will be found 2 times, fet down 2 in 62 
the Quotient, and fay 2 times 47 is 94, which fet 47 
under 95, and {ubtract it from thence, reft 1, which -— 
fet under the 4 of the 9.4. 154 

I4I 

SECONDLY, Make a Point under the next Figure 122 

of the Dividend 4, and bring down the 4 to the r on 


remaining, which will make it 14; and becaufe that 
47 cannot be had in 14, therefore place a Cypher 59 

in the Quotient on the Right-hand of the 2, and 

then point the next Figure 7, and bring it down to the 14, which then will 
become 147 ; then fay the 47’s in 147? Anfiver 3 times, which write down 
in the Quotient, and multiply the Divifor by it, faying 3 times 47 is 141, 
wlich fet under 147, and fubtraét it from thence, refts 6. 


THIRDLY, Point and bring down the 2 to the 6 remaining, making it 
62; then fay the 47’s in 62 one time, fet down x in the Quotient, and once 
47 under 62, and fubtract it from thence, refts 15. 


Pourtuty, To the 15 remaining, bring down the 4, making the 15, 
154; then fay, the 47’s in 154? Anfiver, 3 times, fet down 3 in the 
Quotient, and fubtrac 141 from 154, refts 13. 


Firruty, To the 13 remaining bring down the 3, making the 13, 1333 
then fay the 47’s in 133P Anfwer, 2 times, fet down 2 in the Quotient, 
and fay twice 47 is 94, which fet under 133, and fubtracting it, there refts 
39, which is the Remainer, and the Quotient is 203132. 


Ne V. R BASIR, 
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P. Str, T uaderfland your Method very rightly, and I fee that every Part 
of it ts eafy, excepting that of finding haw 0 ten the Drvtfor ts contain d in the 
Numbers made by the feveral Figures of the Dividend brought down, which 1 
f own is fomething difficult to me, and I apprehend will be yet more diffi- 
cult, when that the Divifion confifis of 3,4, 5, or more Figures, 


M. Tar Piece of Difficulty I will remove, and make it eafy and de- 
lightful to you, without charging your Memory in the leaft. 


P. Pray proceed, for herein T fhal have abundance of Pleafure. 


Vf, THAT you may readily find how often your Divifor will go in auy 


N ¢ propofed, you muft firft {after your Divifor and Dividend are truly 
placed) make a Table of Drvifors, which is no more than your Divifor multi- 
plied into the 9 Figures, as fol- 
lowing ; Suppofe I am to divide 53)792423(14951 
792423, by 53, then I firlt place TARTE of Divifors. 53--°- 
the Divifor and Dividend in their i Pa 
Places, and make a Table of A 53 1 poe 
Divifors, as in the Margin. This B 106 a| ae 
Table, and all others of the like C 159 3 504 
kind, are made moft caly, as fol- D 212 l 477 
lows : E 265 oe En — 
F 318 6 Ep 

Fiast, Write down your Di- G 371 7 a 
vior 53, as agunt A, andonthe H 424 8 73 
Right-hand Side of it, write down I 477 93 53 


the Number 1, fignifying it once, 
one Time. ‘This done, double 52 

t, or multiply it by 2, faying, 

twice 3 is 6, and twice 5 is 10, making 106, againft which fet Number 2, 


fignifying 2 times. 


SECONDLY, Add the 2 Numbers together, and they make 159, againft 
which place Number 3, fignifying 3 times; then to this laft Number 159, 
add the upper one 53, and againit the Total fet Number 4, fignifying 4 
times ; to this laft Number add the firft, as before, until you have fo added 
the Divifor 9 times; which being done, your Divifion will become very 
eafy, as following : 


First, Say the 53’s in 79 is once, I write 1 in the Quotient, and 53 
under 79, and fubtracting it from thence, refts 26. 


SECONDLY, To 26 I bring down the Figure z, making the 26, 262; 
then I fay how often 53 in 262, and looking in the Table of Divifors fae 
the neareft leaft Number to 252, I find 212, againft which ftands 4 times, 
then I fet 4 in the Quotient, and 212 under 262, and Subtraétion beine 
made, refts 50. z 


Tuirpiy, Bring down the 4 to the 50, making it 504 ; then fay how 
often 53 iu 504, and looking in the Table of Divifors for the ueareft leaft 
Number to 504, I find 477, againft which ftands 9 times; then I fet 9 in 
the Quotient, and 477 under 504, and Subtraétion being made, refts 27. 


FOURTHLY 
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-E 
FourTs iY, Bring down the next Figure z of the Dividend, to the 27; 

making it 272 ; then fay how often 53 in 2 2, looking in the Table for 

the next leaft Number thereto, I find 26 5, againft which ftands 5 times ; 

then I fet 5 in the Quotient, and 265 under 2 2, and Subtration being 

made, refts 7. F 


Firrury, To the 7 remaining, bring down the 3 of the Dividend, 
making the 7, 735 then faying the 53's in 73, is 1 time, fet down x in 
the Quotient, and 53 under 73, and Subtraction being made, refts zo for a 
Remainer, and the Quotient will be 14951. 


By this way of finding your Divifor, you will attain to a good Knowledge 
of Divifion, and be enabled to work eafily without fuch a Table, 


T WiLL give you fome other Examples for Practice. 


Example 1. Example Tl. 

Divide 998877 by 543. Divide 5432729 by 4532 
Table. 543)998877(1839 Table, 45 32)5432720(1198 
543 I ae 4532 1 ae 
1086 2 4558 gog 2 9007 
1629 3 4344 13596 3 4532 

Aiye A S 15128 4 5 
2715 5 al 22660 5 T 
3258 6 Ga 27192 6 aorar 
3So01 7 5187 Supa, g 39649 
4344 8 4587 E 3025008 36256 
4887 9 | 40788 9 

300 rem. 3393 Tem. 


P. Sin, J thank you; T fee that by making Tables of Divifors, Divifon is 
very’ eaf, y; but pray tell me how I muft know to fnd the Falue of the Remainer, 
which m the laft Example was 3393. 


Af Tue Remainer, when any, after Divifion is ended, is the Numera- 
tor of a Fraction, and the Divifor is a Denominator thereto, and are gene- 
rally annex’d to the Quotient ; as in the firft Example the Quotient is 1839, 
and 300 remaining, which muft be thus written, 1839 722. ` And in the latt 
Example, to the Quotient 1198, fhonld be annex’d the Remains 3393, as 
thus, 1198 4332: In both of which Examples, the Remainer is fet over the 
Divifor, feparated by a Line, as you fee here, and the Divifor is always to 
be placed the undermoft, as being the greateft of the two. 


P. Pray what is to be underftood by the Word Frattion? and why is the 
Remainer called the Numerator, and ibe Divifor the Denominator inn Frac- 
tion ? 


AL A Fraction is a Broken Number, and always lefs than Unity, 
as ¢, Or 4, or 3, reprefents Three quarters, One half, or One quarter of any 
thing, or Unity: And if the Divifor to a Sum of Divifion be confidered as 
an Integer or Unity, then the Remains, after Divifion is made, being lefs, 
is therefore called a Fraction, being but a Part thereof: And as the Divifor 


exprefles. 


Se 
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expreffes the Number of Parts into which “tis divided, it is therefore called 
the Denominator ; and fo in like manner, as the Remainer exprefles, or 
numerates how many of thofe Parts are remaining, it’s therefore called the 
Numerator to the Fraction ; and Fra@tions of this kind, are called Vulgar 
Fractions. More of which 1 ihall inftru@ you hereafter in its proper Place. 


Ha viac thus fhewn you how to exprefs and write down your Remainer, 
and to annex it to your Quotient as a FraCtion, I thall in the nest Place 
{hew you how to find the Value thereof. 


Suppose that the lat Example was 54327291. to be equally divided 
between 4532 Men, where you fee that the Quotient is 11981. to each 
Man, and 3393 remaining, whofe Value is found by the following 


J 1) by Ie, 


First, Multiply the Remainer by the Number of Parts into which an 
Integer of the Dividend is divided ; as here an Integer of the Dividend, 
which is one Pound, is divided into 20 s. therefore multiply the Remainer 
3393 by 20, and dividing the Produét by the fame Divifor 4532, the Quo- 
tient is Shillings. 


SECONDLY, Multiply the Remainer of this laft Divifion, by the Num~ 
ber of Parts into which a Shilling is divided, vz. 12 Pence, and dividing 
the Product by the aforefaid Divifor, the Quotient will be Pence. 


Lastry, Multiply the Remains, if any, by 4, the Farthings in a Penny, 
ind dividing the Produét by the Divifor aforefaid, the Quotient will be 
Farthings. 

Example. 
The Remains of the laft Sum was 3393 i 
Multiply by - - - - - - 20 the Shillngs in a Pound. 


Divide by - - - - 4532)67860(14 Shillings. 
Bee 


22540 
18128 


4412 remains. 
Multiply by - - - - ~- ~ 12 the Pence in a Shilling, 


Divide by - - = -~ 4532)52944(11 Pence. 
gagas 
7624 
4532 
3092 remains. 


Multiply by ~ - - - - -= 4 


Divide by - =- =- =~ 4532)12368(2 Farthings, 
9064 


The Principles of ARITHMETICK. 


So the true Quotient, or each Man’s Part, is 11981. 148, 11.3: And 
here note, That the fame Table of Divifors ferves for dividing the feveral 
Produéts hereof, as you made for the Divifion of the given Number. 


P. Sır; T fee your Method very plainly ; but how fhall I know when my 
Work is right or wrong, for I dont remember that you have yet taught me 
how to prove Devifion. 


M. T 1s true, I have not yet taught you how to prove your Work, 
which I will now do, as follows. 


RULE 


Muutipey your Quotient by your Divifor, and the Produét will be equal 
te the Dividend. 


Example. 
Divide 55432, by 721, 
Table of Divifors, Multiply 721 the Divifor 721)55432(76 
By . 76 the Quotient 5047" 


ar 1 pasa 
1442 2 4326 4962 
ae 3 5047 4526 
foe : C - - - 54796 Produd. 636 re. 
346 o To which add 636 the Remains. 
5047 7 E - - - 55432 Total, equal to the Dividend, 
5763 § which is the Proof required. 
6489 9 


T o prove this Divifion, you fee here, that 721, the Divifor, is multi- 
plied by 76, the Quotient, and the Produét is 54796, as at C. To this 
add 636, the Remainer, and the Total will be 55432, as at E, equal to 
the Dividend given. 


P. Sir, Your Manner of proving Divifon is very demonfirable 5 for fince 
that the Quotient is no more than the Number of Times «which the Divifor is 
contained in the Dividend ; therefore A the Divifor be muleinlied by the Quo- 
tient, it muft produce a Number equal to the Dividend at all Times when the 
Divifon is ended and nothing remaining: But when there is a Remainer, then 
that being added to their Produ, makes up the Total equal to the Dividend ; 
for, as you have taught me to know, the Whole is equal to oll its Parts taken 
together in one Sum. 


M. 1 am pleas’d to obferve that you fo juftly fee into the Reafons 
of your Operations, and therefore I fhall, in the next Place, proceed further 
to thew you fome Rules for contrafting your Works in many Cafes, which 
I call 


Contractions 77 DIVISION. 


First, When your Divifor is an Unit, with any Cyphers annex’d to the 
Right-hand, cut off from your Dividend the fame Number of Figures in their 
refpective Places, the Remainer is the Quotient, and the Figures cut off, 
are the Numerators of a Decimal Fraétion: So if I was to 
divide 1729 by 10, I cut off the lait Figure 9, as in the 10) 172\9( 
Margin, becaufe that there is one Cypher in the Divifor ; i 

S then 


73 


74 The Principles of ARITHMETICK. 


then will the other Figures 172, be the Quotient, and the 9 ftruck off is a 
Remainer +% 

Acain, To divide 27325 by 100, I ftrike off a Fi- 
gures towards the Right-hand, as in the Margin, becaufe in 1lo0)273425( 
the Divifor 100, there are Cyphers ; then will the remain- 
ing Figures 273 be the Quotient, and 25 remaining, which is 35. In 
like manner 9762543, divided by 1000, the Quotient is 9762 1333. 


SEconpLY, When your Divifor and Dividend confift of Cyphers to the 
Right-hand, cut or point off from both, an equal Number, and then proceed 
with the remaining Figures, as by the Rules before given, As for 


Example, 
Divide 47325000, by 12000. 12/000)47 3 25|000(3943 
36 see 
“HERE I cut off three Cyphers in the Divifor, a 
and as many in the Dividend, and then 12 is be- ve 
come the Divifor, and 47325 the Dividend. ag 
be 
Tuirpuy, When your Divifor has Cyphers 48 
imnex’d, they may be omitted, and fo many of = 
the laft Figures in your Dividend cut off, and 4+5 
then proceed as before. As for 36 
2 


Esomphke. 


livide 6327495 by 13000. 


BuT alter the Divifion is made, the Cyphers 


are to be reftored to the Divifor, and the Figures 112 

cut from the Dividend added to the Remainer 104 

for a Numerator, > 
87 
73 


So here the Figures cut off, 495, muft he 
added to the Remainer 9 for a Numerator, which 9 
will be 504, and the Denominator is the Divifor 
13000; wherefore the Fraétion is ,,$25, and the Quotient 486 izt. 


THESE are rhe moft material Contractions in Divifion, which being well 
underftood, with the preceding Rules, you will eafily divide any Number 


of Integers required. 


I SHALL conclude this Leéture with giving you the following Quefttons 
for Practice. 


Q L 


SS = — l 
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Q. I l» 729543 Iaches in Length, how many 12)729543(6079% Feet, 
Feet ? grei 
RULE. As 14 Inches make 1 Foot, therefore a 
divide the given Number 12. É 
114 
ANSWER. 60795 Feet 3 Inches. 108 
Q: H. Iz 954327 Feet, how many Yards ? 63 
o 
Ruve. Becaufe that 3 Feet make 1 Yard, = Inches, 


therefore divide the given Number by 3. 


E 
z) 954327 ( 318109 Yards. 


Nove, That to divide by 3, you need only write down the Quotient as 
you run through the Dividend ; faying, the 3’sin 9, 3 times, fet down 3 in 
the Quotient; then the 3’s in 5 once, fet down 1 in the Quotient, and 
carry 2 to the next Figure 4; and fay, the 3’s in 24 is 8 times, fet down 
S in the Quotient; then the 3's in 3 is once, fet down the x in the Quo- 
tient ; then the 3’s in 2 not once, therefore place a Cypher in the Quotient. 
Laftly, the 3’s in 27 is 9 times, fet down 9 in the Quotient, and then the 
Quotient will be 318109 Yards, the Anfiver required, 


Q. IN. In 7299367 Yards, how many Fathoms ? 
Rute. Becaufe that 2 Yards make 1 Fathom, therefore divide by 2. 


2) 7299367 ( 3649683 3 
Nore, That to divide by 2, you need only take half the Dividend, and 
place that in the Quotient, faying, half 7 is 3, fet 3 in the Quotient; then 
half r2 is 6, fet 6 in the Quotient ; then half 9 is 4, fet 4 in the Quotient ; 
then half 19 is:9, fet 9 in the Quotient ; then half 13 is 6, fet 6 in the 
Quotient ; then half 16 is 8, fet 8 in the Quotient ; then half 7 is 3 +: So 
the Quotient is 3649683 +. 


QV. In 7253472 Feet, how 163) 7253472( 


many Rods or Poles? Multiply by - ~ a 2 
Rute. Becaufe that 16 Feet 33)1450694.4(439604 Rods, 
and ; make 1 Pole or Rod, pooh es 
therefore divide the given Num- 130 
ber by 16 2 99 
Nore, When you have a 316 
Fraction at the End of your Di- 207 
vifor, as in this Example, you 199 
muft multiply both the Integers 198 
of the Divifor and Dividend, by — 
the Denominator of the Frac- 144 
tion, and then proceed as be- 132 
fore. So in this Example I 


12 remains, equal 


multiply 16, the Divifor, by 2, to 6 Feet. 


the Denominator of the Frac. 
tion, 


— ieee 
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ne 


tion, which makes 32, and the Numerator I of the Fraction, added to it, 
makes 33, which Is my new Divilor 3 then multiplying | the Dividend 
725347: by 2, the Product is 14506944, which being divided by 33, the 
Quotient is 439604, and 12 remaining, which 12 muft be divided by 2, 
and is but 6 Feet. And fo in like manner all others of the fame Nature. 


Q. V. In 7294327 Yards, ; gt) 7294327( 
hows many Rods or Poles? Multiply by - - - 2 
3262 
RuLe. Becaufe that 5 Yards L -oo AE 
and + make 1 Rod or Pole, paral 
therefore divide the given Num- 35 
ber by 5 ż, as directed in the 33 
laft Queftion, a 
Q. VI. In 5729257 Links, ae, 
how many Chains ? 63 
66 
Rue. Becaufe that in one = 
Chain there is 100 Links, there- 26 
fore divide the given Number oe 
by 100. 45 
1100)57292]57( : a 
| T 
HERE you need only cut off WI 


the two laft Figures in the Di- 
vidend, the 5 other remaining 
Figures is the Quotient, or An- 
fiver, and the Figures cut off, are Remainers. 


3 remains, equal 
to r3 


"Tug, Reafon of this is, becaufe that in the Divifor there are 2 Cyphers, 
and that the 1 doth not divide any more than it multiplies, wherefore the 
aforefaid Part of the Dividend is equal to the Quotient. 


Q. VIL I» 7254379 112)723.4379(64771 Hundreds. 
Pounds Avoirdupotze, how paneo o 
many Hundred weight at yya Saar, 
112 lb. to the Hundred,  n-4 2 gee 
which ts called the Great 336 3 aoe 
Hundred ? 448 4 863 

‘ 560 5 784 

Ruve. Becaufe thatin 67. 6 — 
one Hundred there is 112 784 7 Gey 
Pounds, therefore divide 896 $ yaa 
the given Number by 112. J008 9 139 

112 


Note, For your ready — . 
performing the Operation, 27 Pounds remains. 
firt make a Table of Di- 
vifors, as you fee here prefix'd. 


Q. VII 
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Q. VIN. I» 97254978 Hundreds 20)97254978(4862743 Tons, 
Avorrdupoize, how many Tons ? Sore er 


Rue. Becaufe that zo Hundred a 
weight make one Ton weight, there- 2 
fore divide the given Number by 20. 125 
120 
54 
4o 
149 
140 
97 
80 
178 
160 


18 Hundred remains. 


QIN. I» 67432543 Hundreds 19 3)67432543 
aocight of Lead, how many Fodder? 2 


Rure. Becaufe that 19 Hundred 39)1 34865086(345 8079 Fodders 


and $ make one Fodder of Lead, A PE 

therefore divide the given Number 178 

by 19 3. 156 
Note, Here you muft firt mul- Be 

tiply your Dividend by 2 the Deno- ae 

minator of the Fra@tion + ; alfo the 315 

Divilor the fame, adding to it the 3r 

Numerator 1; and then your Divi- 

for and Dividend confifts of fo many 308 

2 Hundreds, which being divided by 273 

the foregoing Rules, the Quotient “356 

will be Fodders, and the Remains 351 

after Divifion is ended, are + Hun- = 


dreds, as exprefs’d in the Margin. 5 remains, equal to 


2 Hundred and 3. 


Timber, how many Loads? 


Q. X. Ta 7954379 falid Feet of 50)7954379(159087 Loads. 
59 


RuLrE. Becaufe that 5o Feet 295 
make 1 Load, therefore divide the 252 
given Number by 50. 454 

450 
437 
400 

7E 
Boe 


29 Feet remains, 
ar Q. XL 


78 The Principles of AR UTHMETICK. 


lt 


Qo Sl, Me 9543217 folid Feet of 


40(95-43217(2395 80 Tons. 
Timber, how many Tons ? So 
‘dF 154 
Rute. Becaufe that 40 folid Feet eae 
make 1 Tun of Timber, therefore ae 
divide the given Number by 4c. 343 
320 
232 
200 
321 
320 
17 Feet remains. 
Q. XI. Iz 93274359 Bricks, how 500(93274359(186548 Loads. 
many Loads ? soot: 
RuLE. Becanfe that 500 Bricks Sey 
make one Load, therefore divide the Bees 
given Number by 500. 3274 
3000 
2743 
2500 
BAS 
2000 
4359 
4000 


359 Bricks remains. 


Q XUL l» 793274 Baggs of 


25)793274(31730 Hundreds. 
Lime, how many Hundreds ? 7 5" Ba Á 
Ru es. Beeaufe that 25 Baggs make 43 
one Hundred of Lime, therefore divide a 
by Pils 18 
175 
rd 
é 
75 


24 Bags remains. 


Q. XIV. 
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Q. XIV. I» 743275 By hels of Sand, 18)7.43275(41293 Loads. 
how many Loads ? House 
Ruue. Becaufe that 18 Bufhels of z 


Sand make one Load, therefore divide 


the given Number by 18. iG, 
36 
167 
162 
55 
54 
x Bufhels remains. 
Q.XV. In 987654321 144)987654321(685 8710 Square Feet. 
Square Inches, how many Gara ot oe 
Square Feet a Divifors k 
Rue. Becaufe that 144 I TRSA 
144 Square Inches make 298a 845 
one Square Foot, there- 432 3 720 
fore divide the given 576 4 
Number by 144 720 5 1254 
864 6 1152 
1008 7 
1023 
me Ree 
1296 9 
152 
144 


81 Square Inches remains. 


Q. XVI. In 5422176 Square Feet, 9)5.432176(603575 Square Yards. 


how many Square Yards ? o 
Rue. Becaufe that 9 Square Feet 57 
make one Square Yard, therefore di- A 
vide the given Number by 9. 515 
45 
67 
63 
46 
45 


z Square Foor remains: 


Q: XVIL 
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X XVIL Sv 97254327 araa) 07 aaa 
of Brick-czork, + Poles, Feet. 
: Po fini —— ee 
ee 1089)389017308(357224 118 ee 
‘ oe 326700 1089 1 
Rue. Becaufe that ee ee 2178 2 
2 iquare Feet and quar- GARI 3267 5 
r make one fquare Rod, RANS 4356 4 
pee te divi $ e give T 5445 5 
BOE DY ook ere 6534 6 
PINE TOLI F 
Nove, That as the 2443 S712 8 
or confifts of a Frac- 2178 9791 9 
e Denominator ——_. 
i you muft therefore 2050 
ply the Dividend 2178 
and Divilor by 4,to which 4738 
I he Numera< ee 6 
4359 
trani} 472 remains, which muft be di- 


done, dividi vided by 4, they being but 
uarters of Feet, caufed b 
ll be the the multiplying of the Divi- 


the one by the other, and 
the Quotient wi 


dend and Divitor by 4, and 
are equal to 118 Square 


Anfiver requi 


Feet. 
Q.S I. Jy 8832574 
a 160 I 
T ? de > 
Re » Becaufe that 2 
4 3 
EAEN O40 + 
\ere, ther Soo 5 
given Number by 16c 960 6 
liso 7 
1280 8 
I44o 9 94 Rods rem. 


a Hf a Piece of Land is 15 Rod in Bre idth, how many Rod in 
Length muft lgot meyure out an cxa Aere. ; 


RuLE. Divide 160, the Number of Rods in 
an Acre, by the given Breadth 15, and the Quo- 15 
tient will be the Length that muft be taken to make E 
an exact Acre. For as many 15 Rods as are to be ao 
had in 160 Rods, fo many times 1 muft be taken 
m Length. 


15 )160(10 Rods į 


Anfiver. ro Rods 2: equal to į. 


Cs 
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Q. XX. In 9732542 fquare Feet of Flooring, Tyhue, or Partitioning, how: 
many Squares of Work ? 

Rue. Becanfe that raa fquare Feet make one 
Square of Wark, therefore divide the given Num- —_1/00)97325}42( 
ber by 100, and the Anfiver will be 97325 Squares, 


and 42 Feet. 5 
Q.XNXI. [2 973254791 1728)973254791(563226 Solid Feet. 
fota Inches, how many (Heute) oO 0» 
politi Feet? Ff 
IzS Th 10925 
RULE. Becaufe thar 3436 2 togii 
1728 {olid Inches make 5134 3 5574 
1 folid Foot, therefore 0977 4 518a 
_ divide the given Num- 86.40 5 
ber by 1728. 10368 6 Sy 
12096 7 3456 
13824 8 ee 
i Aoi 
RIGE 
5557 9 3456 
10631 
10368 
263 Solid Inches remains. 
Q AXIL fv 7963427 folid 27796 3.425(294941 Solid Yards. 
Feet, how many folid Yards ? 54cctte 
Rue. Becaufe 27 folid Feet age 
make ane folid Yard, therefore An 
divide the given Number by 27, 133 
A aie) 
o$ 
258 
243 
Iri 
108 
47 
20 Solid Feet remains. 
Q. XXIL l» 95327549 1760)95327549(54163 Miles. 
Yards, how many Miles ? EEBS OG j 
RULE. Ín one Mile there is 1769 1 TIF 
176a Yards, therefore divide 3570 + FOES 
the given Number by 176a. 5280 3 28 
í 7040 4 es 
8800 5 176a 
1056a 6 11154 
12320 7 10560 
1408q 8 
15840 9 5949 
5280 


669 Yards remains. 


U Q, XXIV. 
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Q: XXIV. In 7954327 Rods of Land, 40)7954324(198858 Rood 
how many Roods $ Joe 
Rue. Becaufe qo Rods make one 3 2 
Rood, therefore divide the given Num- ee 
ber by 4o. 354 
320 
SES 
320 
13% 
200 
327 
320 


7 Rods remains. 


Q. XXV. In 793254 Roods of Land, 


how many Acres ? 


4)793254(198313 Acres, 


a 
RULE. In one Acre of Land there is a 
; Roods, therefore divide the given 3° 
Number by 4. aD 
y+ BS 
` 3 È 
He 
NE 
x 
-4 
14 
12 
2 Roods remains. 
Q. XXVI. Te 79735421 Feet 600)79735421(132892 Loads, 
if one Tinh Plank, how many Loads ? disige 2 20 
: n , 19073 
RuLeE. Becaufe Goo Feet of one Ae 
1S0¢ 
inch Plank make one Load, there- ieee 
fore divide the given Number by APR 
600. 1200 
5354 
4500 
5542 
5400 
I421 
1200 


221 Feet remains. 


DELO CWE 


——— — E ee 
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Q. XXVIL Iv 55327245 Feet of 400)55327245(138318 Loads, 
Tach and half thick Plank, bow many Aoo 
Loads ? 
1538 
RuLE. Becaufe that 400 fquare eee 


Feet of Inch and half Plank make x1 
Load, therefore divide the given 
Number by 400. 


Q: XXVIL Jz 77243257 Feet 300)797243257(257477 Loads: 
of Too Inch thick Plank, how many GGG 209 6 
Loads ? 
1724 
Rue. Becaufe that 300 Feet E08 
make one Load of Plank two Inch 2243 
thick, therefore divide the given 2100 
Number by 300. aS 
1432 
1200 
2325 
2100 
2257 
o 
157 Feet remains. 
Q: XXIX. In 5.439762 Feet of three 200)5439762(2%198 Loads, 
Lich Plank, how many Loads? AGES 
Rue. Becaufe that 200 Feet of 1439 
three Inch Plank make one Load, ates 
therefore divide the given Number by 397 
200, 200 
1976 
1800 
1762 
' 1600 


162 Feet, remains, 


Q. XXX. 
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Q. XXX. Iv 9977882 Leet of fom 


. 150)9977882(66518 Loads. 
Inch thick Phink, how many Loads ? 


goo-"-* 
Ruri. Becaufe that 150 Feet of 4 ag 
toch thick Plank make one Load, 4 
therefore divide the given Number by 778 
ige 750 
298 
150 
Awe 
1200 
182 Feet remains. 
Q: XXXI. la 54321797 Minutes 60)54321797(905363 Hours, 
J Time, kow many Hours? alee Soo , 
Ruxs. Becaufe that Go Minutes see 
5 s 2 
rake one Hour, therefore divide the seg 
given Number by 6o. 217 
180 
379 
360 
197 
180 


17 Minutes remains 


Q SOOM o asaan Jel, 
W MAHI Dane 


Rue. Becnufe that 24 Hours ae 
mike a natural Day, therefore divide eee, 
the given Number by 24, 


Q. XXXII. I» 5321765 Days, | 
Teeks? j 


OTI Hh my 


east LE. Decaufe that 7 Days make one 
Veel 


] fe : 1 Day remainine. 
theretore divide the given Number by 7. J j 


Gr XXIV, 
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Q. XXXIV. In 7325479 Weeks, 52) 7325479 (140874 Yeats 
how many Years ? aree 
Rui. Becaufe that 52 Weeks H 
make 1 Year, therefore divide the w 
given Number by 52, 454 
416 
387 
364 
ay) 
208 


31 Weeks remain, 


Q. XXXV. How many Paving Bricks, each 9 Inches long, and 4 Inches $ 
wide, will pave a Cellar that contains 120 {quave Feet? 


Ruxe. Firft find the Quantity of 


fquare Inches contain’d in one Brick; i 7 

which is done by multiplying the o 

Length, 9 Inches, by the Breadth, 4 3” ' 

Inches +, and the Product is 40 Inches nis 

and! This you are to referve for 40 i the {quare Inches of 7 
your Divifor. Brick. 
Secondly, Find the Quantity of fquare 144 

Inches in 120 fquare Feet; which is Te 

done by multiplying 120 by 144, - 

and the Product is 17280,; which is 2880 

your Dividend, ee 


17250 the fquare Inches in 
120 {quare Feet. 


Thirdly, Divide 17280 by 4o!, 40 1)17280( 
and the Quotient will be 426, the a 

Number of the Bricks required, and Ree ae are 
27 fquare Inches remaining. 81 JA Bidi 


324° 


| 


54° 
456 


54 which is equal to 27 
Inches. 


Q XXXVI 
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Q. XXXVI. How many Paving Tiles, each 10 Inches fquare, will pave a 
Kitchen that contains 10000 fquare Feet? 


Rue. Firft find the Quantity of fquare Inches contained in one Tile; 
which is done by multiplying 10 Inches, the Length, by 10 Inches, the 
Breadth, and the Produét is too Inches. This you are to referve for a Divifor. 


SECONDLY, Find the Quantity of {quare Inches contained in 10000 {quare 
Feet; which is done as before in the laft Queftion, by multiplying 10000 by 
144, and the Produ& will be 1440000, which is your Dividend. 


THIRDLY, Div ide 1.440000 by 100, 10 

and the Quotient is 14400, which is 10 
the Number of Tyles required. 100 The fquare Inches in a Tyle. 

100)14.400|00(14400 Tyles. TOOD 

L44 


1440000 The {quare Inches in the 
rocco Feet. 


Tuvs have I exemplified the principal Rules of Vulgar Arichmetick; which 
being well underftood, you will be enabled to engage with the Solutions of 
any Queftion comprifed by them. 


Ir is ufual for all Mafters of Arithmetick to impofe on the young Stu- 
dent a fixth Rule, which they call Reduétion; when in Fact it is no more 
than the Application of Multiplication and Divifion, according to the Na- 
ture of the Propolition to be folved. 


Taar is, if we are to change Money, Weight, Meafures, Oe. out of one 
Denomination into another, we have only this to confider ; that is to fay, 
if the propofed Quantity be to be changed into another of a lefs Denomina- 
tion, fuch as Shillings into Pence, or Feet into Inches, then we muft con- 
fider how many Pence are contain’d in a Shilling, or Inches in a Foot, and mul- 
tiply the Number propofed by the fame: That is, if I am to change 10 
Shillings into Pence, then I muft multiply 10 by 12, the Number of Pence 
contained in one Shilling, and the Produét is the Anfwer: And if J am to 
change Yards into Feet, then I multiply the Yards by 3, the Number of 
Feet in a Yard; and fo in like manner all other Quantities, as has been al- 
ready very largely handled in Multiplication. 


On the contrary, if the propofed Quantity be to be changed into another 
of a greater Denomination, fuch as Pence into Shillings, Feet into Yards, ee. 
then we muft confider how many of the Number propofed will make one of 
the Denomination intended, and then we muft divide the Number propofed 
by the fame: That is, if 1 am to change Pence into Shillings, I muft divide 
by 12, the Number of Pence in a Shilling: But if I am to change Pence into 
Pounds, then 1 muft divide by 240, the Number of Pence in a Pound ; and 
fo in like manner any other Quantity, as has been already very largely ex- 
emplified in this Lecture of Divifion. 


I sHarx in the next Place thew you the Application of the Rules hitherto 
taught, to Practice in the Rule of Proportion, vulgarly called the GorpEN 
RULE, or Rule of Three. : 


LECTURE 


i 
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LECTURE VL 


Of the Rule of Proportion, or Golden Rule. 


P. Prar why is this Rule called the Golden Rule ? 


M. For the excellent Ufe thereof; which will be demonftrated in this 
Lecture. 


P. Ann is it therefore alfo called the Rule of Three d 


M. No: It is called the Rule of Three, becaufe three isalways three Num- 
bers given to find a fourth, which muft bear fuch Proportion to the third, as 
the fecond doth to the firt. That is, if you divide the fecond by the firft, 
and the fourth by the third, and the two Quotients are equal, then thofe 
four Numbers are faid to be proportional. As for Example: Let the Num- 
bers 8: 163 32: 64 be given. 


Firft, Divide 16 by 8, and the Quotient is 2. 8)16(2 
Secondly, Divide 64 by 32, and the Quotient is 2 alfo. 


Now, I fay, thefe Numbers are Proportionals. For as 8 is to 16, fo is 
32 to 64. And when four Numbers are thus proportional to the Product of 
the Means (that is to fay, the fecond and the third) is equal to the Product 
of the Extreams, which are the firft and laft : For 32 multiply’d by 16 (which, 
as I faid before, are the two Means) produce 512; and fo in like manner 
64 multiply’d by $ (which are the two Extreams) produce 512 likewife. 
Therefore, if the Product of the two Means (that is to fay, 512) be divided 
by the firit Number 8, the Quotient will be equal to the fourth or laft Num- 
ber 64. 


Ir is from this thar the Knowledge of a fourth Number arifeth, which 
fhall have fuch Proportion to any one Number given, as the two Numbers 
given have to one another. 


Tuts Rove is performed either fimple, by one Operation; or compound, by 
two Operations ; and thofe both direct and indire&t. The Golden Rule Direct, 
is, if the fecond Number be greater than the firft, the fourth Number hall 
likewife be greater than the third; and fo in like manner, if the fecond Num- 
ber be lefs than the firft, the fourth Number fhall likewife be lefler. There- 
fore obferve, that when in any Queftion, more require more, or lefs require 
lefs, it is to be folved by the Golden Rule Direct: As if 10 Foot of Oak fhould 
colt 20s, then 15 Foot muft needs coft more than 205. that is, it will colt 
30s. which is, more Things require more Money, e. 


Tar next Thing which you are to obferve, is the Manner of placing the 
Terms or Numbers in their true Pofitiuns, which perform as following: After 
the 


a 
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fir Term, place two Points; after the fecond Term, four Points; and 
after the third Term, two Points.: As thus, 2 ® Fe gs 2 ia, 
which muft be thus read, As 2 is to 6, fo is 4 torz. And here note, Thar 
the firft and third Terms are always of the fame Denomination or Name; as 
alfo are ‘the fecond and fourth; that is, If G6 Men perform a Piece of Work in 
10 Days, then 12 Men could have done the fame in 5 Days; which is thu 
f : Afen. Days. Men, Days. 


fti 
is 2 US SG 


1 
thre 


s 


wherein you fee, that the firit and third Terms do both denominate Men, 
and the fecond and fourth denominate Days. 


Tue greateft Difficulty in this Rule, is the Stating of your Queftions tru- 
ly ; aud that you m iy be fure thereof, obferve as followings : 

1. Tuar whereas there are always three Numbers given to find out a 
Fourth, you muft diftineuifh thofe Numbers, the one from the other, 
as following: That is, the firt two, I would diftinguifh and call by the 
Name of Stated Numbers; and the third Number I would call the Demand- 
ing Number. 


P. Pray why do you thus diflinguifh them 2 


AL. For the following Reafons, Fir, As the Proportion of the Fourth to 
the Third is ever to be as the Second is to the Firft; therefore in the two 
firft Terms, or Numbers, the Proportion of the fourth Term is {lated ; and 
for that Reafon, I call thofe Terms, the Stated Numbers. Secondly, as the 
the third Number demands the Fourth, in Proportion to itfelf, ag the Se- 
cond is to the Firft, therefore I call it the Demanding Number; and as it 


is the laft of the three in the Demand, muft therefore be always placed in 
the third Place. 


Now, the only Difficulty remaining, is to know which of the two Stated 


Terms mult be in the firit Place; which you may readily deteremine as 
Pal 
follows. 


CoxNsIDER of what Denomination your Demanding Number is, and make 
that of your Stated Numbers, which is of the fame Denomination, the firft 


Term; and fo will you have placed them in their true Pofitions, ready for 
the Solution required. 


To folve all Queflions in the Golden Rule Dire § 
This isthe RULE. 


MuLTIrLY the fecond and third Terms together, and divide the Produ& 
by the firft Term; the Quotient is the fourth Term, or Number required, 
which is of the fame Denomination with the fecond Number, Therefore, 

Ir an Unite be in the firft Place, the fourth Ter 
iplication of the fecond and third ‘Terms only ; 
not divide. Alfo, 


m is obtain’d by the Mul- 
becaufe 1, or Unity, doth 


IF an Unite be in the fecond or third Places, whereby Multiplication can- 
not be made, becaufé 1, or Unity, doth nor multiply, then the fourth Term 


required 
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required is obtain’d by only dividing the fecond or third Term by the 
firit. 


EXAMPLE I. 


IF 25 Men are paid 252 7. for fix Months Work, how much will 72 Men 
be paid for the fame Time, and at the fame Rate of Payment ? 


In thisExample 72 is the demand- Men. L Men. L. 
ing Number, which I place for the Ay e BG ee ae a Gey 
third Term; and it being Men, there- 72 
fore I make 25 my firit Term, which — 
is Mex likewife, and then is my oe 
Quettion truly fated ; for when the SHES 
firft and third Terms are known, the 25) 18144(725 
fecond is known alfo, being given ; HG on 
and the fourth likewife, when dif ER 
covered by the Rule aforefaid. $ 

144 
ney 
19 


1B, AL IR 1 3810 


Ir 1 Leaf of Gold will cover 16 fquare Inches, how much will 100 Leaves 
cover ? 


Here the Solution is made by Mul- Leave. Inches. Leaves. Inches. 


tiplication only; becaufe the firft T neag 100 : 1600 
Term is an Unite. 16 
1600 


EXAMPLE 1i. 


Tr 11 Square of Flooring take up 120 Deals, how many are required for 
I Square ? 


Here the Solution is made by Di- Square. Deals Square. Deals. 
vifion only ; becaufe the third Tem 11 : 120 :: 1: ie 2 
is an Unite. Š 

11) 120(10 u 
rat 


10 


Y EXAMPLE IV, 
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EXAMPLE Iv. 


tt 19 Yards of Wainfcoting coft 575. what will 37 Yards coft 2 


Yards, Shill, Yards. Shill, 
CE BR A ee Tom 
a- 
399 
ran 


19) 2109 (arr 
Hp? 


20 


19 


19 
EXAMPLE V. 


ir 7 Rod of Brick-Work require 31500 Bricks, how many will 52 Rod 
require ? 
Rods.  Brieks. Rods. Bricks. 

7 2 BUG SE ES = aeee 


Bricks, 
1638000 (234000 she Anfmer. 


7) 
14 


oj 
Wa 


EXAMPLE VL 


le 5 Hundred 


of Lime cot 425, 64 what will 25 Hundred of 
Lime come to 


Brerore this Queftion can be 


af 
folved, I muft reduce the 21 DG, 20 ¢ 
6d. into Pence ; whereby the Num- per 
bers will be of one Denomination, as dd gS an 
in the Margin; where af, 25, 6d. acd 23 
is reduced to 5104, Sum 42:5. 
Multiply by 12 4. 
o4 


: ‘Add the ~ 6d. 


510d. inah 25, Ed. 
Now 
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Now the Queflion is cafily flated as follows: 


Tr 5 Hundred of Lime coft 510 Pence, what will 25 Hundred coft? 


Fund. Pence. Hund. Pence. B Gh 
HS pe 58 BY 8 A656 egual to ome irg 
25 
255¢ 
7029 p 
A Shill. B Pounds. 
3) 12750(2550 12)2550 (212 20) 212(10 
(oye es BAO 
ay 15 1B) 
AG 12 
25 30 
2 Es 
o 6 d 


1.) HFRE the Anfwer, or fourth Number, is 2550 Pence; which being di- 
vided by 12, as at A, is equal to 212 Shillings and 6 Pence remaining. 


2.) Divide 212 Shillings by 20, as at B, and the Quotient is ro Pounds 
12Shillings; which, with the 6 Pence remaining at A, makes 104 fos. 64, 
the Aniwer required, 


EXAMPLE VI, 
Ir 27 Feet of Marble coft 4 /. 14s. 6d. what will 75 Feet and } cot? 


Brrorr this Queftion cam be flated, I mutt bring the firft and third Nunu 
bers into Quarters, becaufe the demanding Number hath the Fraétion į an- 
nex'd to it. Alfo the fecond Number 44 148, 6d. muft be reduced into 


Pence, as underneath. 


27 "Thy Dee 
Al 75 4 14 6 
vat 4 ; 20 
105 Quarters. Te 8o 
Add the Numerator 1 ie 
301 Quarters, Shp & 
— 12 
1128 
6 
1134 d 


Now 
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ae 


Now flate and work the Queftion as following : 


Quarters. Pence. Quarters. Pence. Boon A 
1o08 : 1134 33 301 : 3160. # egualtor3:3: 4 
301 A 
1134 12) 3160(263 5. 
See Sri B 
108) 341334(3160 76 20) 263(13 L 
Iae Go 207 
173 40 E 
108 246 éo 
653 4 da, BS 
648 
5+ 


1.) Here the Anfwer is 3160 Pence; which divide at 12, as at A, and the 
Quotient is 263 Shillings and 4 Pence remaning. 


2.) 263 Shillings divided by 20, as at B, the Quotient is 12 Pounds 
illings remaining which, with the 4 Pence remaining at A, make 


EXAMPLE VIIL 


Ir 504 will purchafe 25 Loads of Timber, how much Timber will 750 /. 
purchafe ? 


Pounds. Loads. Pounds. Loads, 
go: 29 3: 752 : 375 the Anfwer. 


50) 18750(375 
150 


Tavs far with Refpect to the Golden Rule Dirett; which you fee is per- 
formed molt eafily by the Help of Multiplication and Divifion only. I fhall 
in the next Place give you fome Examples in 


The GoLDEN RULE Indireé. 


Tuts Rule is called the Indireét Rule of Proportion, with Regard to its in- 
verting the Pragtice of the Dire€t Rule: For as in the Dire€t Rule the fecond 
and third Numbers were multiplied together, and their Produét divided by 

i the 


ee eae 
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the frt Number; fo on the contrary, in this Rule the firft and fecond 
Numbers are multiplied together, and their Produét divided by the third. 
And further, as in the Direct Rule, it was noted, that more required more, 
or lefs required lefs; {o on the contrary, in this Rule, more requires lefs, or 
lefs requires more, That is, if 20 Men in 3 Days eat 20 Quiartern-Loaves of 
Bread, 40 Men mutt needs eat the 20 Loaves in lefler Time, that is, in half 
the Time, becaufe double in Number. So here more Men require lefs Tims 
to do the fame Thing. 


AND contrary, if 10 Men have 20 Loaves to eat, in manner as aforefaid, 
they will require more Time, viz, 6 Days, becaufe they are lefs, but have 
the firt Number: So here lefs Men requires more Time to do the fame 
Thing. 


EXAMPLE L 


Ir 15 Men can perform a Piece of Work in 12 Days, how many Days 
will 12 Men be in performing the fame Work ? 
Men. Days. Men. Days. 


iS 3 fe 28 BA g ig 
15 
12) 180(15 
éo 


EXAMPLE I 


Ir 11 Men build a Wall in 21 Days, how long muft 7 Men be to do the 
fame Work ? 


Men. Days. Men. Days. 


WIR BE Sa a ae 
II i 


7) 231 (33 


ei 


A EXAMPLE 
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EXAMPLE II. 
IF 33 Men perform a Work in 17 Days, how long will 25 Men be doing 
the fame Work ? 
Men. Days. Men. Days. 


t 


g 23 
` 22 as 


en 25 


EXAMPLE Iv. 


IF 72 Men begin and finith a Houfe in 45 Days, how long will 32 Men be 


doing fuch another Work ? 


Men. Days. Mex. 


16 remain, or ‘equal to $, equal tot, equal 
to į, equal to !. 


IN all thefe Examples, lefs Men have required more Time; and in the 
following Examples, more Men will require lefs Time. 


EXAMPLE V. 
IF 21 Labourers can empty out 517 cubical Yards of Earth in g Days, 
how foon will 30 Labourers do the fame Work ? 
Men. Days. Men. Days. 


Ss) Gwe Gr & 


9 remains, equal to a OF ty Ors 


EXAMPLE 


ee 
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ERTA M PILET VT. 


IF 32 Carpenters can frame and raife five Roofs in 11 Days, how long will 
40 Carpenters be doing the fame. 


Men. Days. Men. Days. 


o 8 Ear Se 
I 


32 remains equal to 2, or i, or 4, or $. 


Tues Examples being well underftood, I need mention no more: And 
therefore I thall juft give you two or three Examples in the Golden Rule Com- 
pound, and fo conclude this Lecture. 


The GOLDEN RULE Compound. 


THE Golden Rule Compound confifts of five Numbers given, to find out 
a fixth in Proportion to them; wherein you muft obferve, That the three 
firft Numbers may contain a Suppofition, and the two laft a Demand. Now, 
that you may place them right, obferve, That the 


Firft and Fourth 
Second and Fifth>Terms, be of the fame Denomination. 
Third and Sixth 


SurrosE that the following was a Queftion propofed, viz. If 16 Men for 
15 Weeks Servitude, are paid 1362 what mult 18 Men for 25 Weeks Servi- 
tude be paid? Place the Terms as following : 


Men. — Weeks. (i Men. Weeks. 
160: 18 s 136 :: 18 g 425, and thenwork by the following 
i Gl IG, 1 


MuxtirLy the firt and fecond Numbers into themfelves; alfo the fourth 
and fifth Numbers, and note their Produéts feverally. This done, you may 
folve the Quettion by the fingle Golden Rule, making the Produét of the firit 
two Terms the firft, the third Term the fecond, and the Produé of the 
fourth and fifth Terms the third Term: Then will the fourth Number pro- 
portional to them, be alfo proportional to the five given Numbers, and the An- 
{wer required, 


7. —— I II 
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As for Example. 


The firft Number 16 
The fecond Number 18 


Product 11883 which isthe firit Term. 
The third Term 136 isthe fecond Term, 


The fourth Number 18 
The fifth Number a5 


Product 22503 which is the third Ter™ 


Tursz Numbers thus atttained, fate your Queftion, as follows : 


Table. E a e Be e a a 
Fes 136 vies the Anfwer. 
> i : 13500 
35°4 4 6750 
A752 + 2250 
Sea 2 
Baas 6 1188) 306000 (257 
$316 7 RE 
Sod S 
9528 a 
10692 9 eae 
; 594° 
09000 
03216 
684 


A e . E84 a . 1 
Here the fourth Number produced, is 257 : 35s. 5 which is the Anfwer 
required; and is to be placed in your original Queftion, as follows : 


Men. Weeks, Pounds. Men: Weeks. Pounds, 
mea TS 2 ta6 saw 2 a 8 ay 2S 


P. I thank you, Sir, for the Trouble you have been at. 1 feethat the Golden Rule, 
in all its Varieties, depend principally upon the true Stating of the Queflion ; in 
which I fhall be very careful. But, Pray Sir, bow fhail I know when I have done 
right or wrong ? That is, how mujh I prove my Work? 


M. In the very Beginning of this Rule, I told you; and proved to you alfo, 
that the four Numbers are Proportionals, And therefore, 


To prove the Golden Rule, 


Tue Square of the Means(that is, the Productof the fecond and third Num- 
bers multiplied into each other) is equal to the Square of the Exercams, 
ane is, the Produét of the firt and fourth Numbers multiplied into them- 
elves, 
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As for Example. 


In this lał Queftion, The third Number is 2250 which are 
The fecond Number is 136 é the Means, 
13500 
6750 
2250 
Product 306000 Square cf theMeans. 


The fir! Number 1185 
The fourth Number 2 57 
8316 
5940 
2376 
Produ& 305316 
Towhihadd 684 the Remainer afterDivifion. 


And the Total 306co0 is equal to theSquare of 


: the Extreams, and to 
theSquare of the Means before found; which isaProofthat your Work is true. 


But you muft here obferve, that this Manner ot Proof holds good for no other 
kind of Queftions, but fuch as are dire€t Proportionals, viz. when of four 
Numbers, the firft is to the fecond, as the third is to the fourth: Therefore 
when Numbers happen indire&, that is to fay, when the third Number is 
lefs than the firft, and require more; or more, and require lefs; then the 


Produ& of your firft and fecond Numbers will be equal to the Produé of 
the third and fourth. 


EXAMPLE. 


Ir 24 Men builda Column in 16 Days, in how many Days will 48 Men 
do the fame Work ? 


M. D, M. OD. 
ana 1 83 ata es 
16 


48) 384 (8 Anfwer. 
384 


Now, here you multiply the firt Number 24 
By the fecond Number 16 
Product 384 

Alfo the third Number 


48 
By the fourth Number 8 
384 


Here you fee that the Produ& of the firft by the fecond, is equal to the 
Produćt of the third and fourth ; which proves the Operation to be true. 


Aa Having 
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Having thus inftruĝed you in the Principles of Vulgar Arithinetic 
upon which Fou n our Superltruétere is to be raifed, I fhall, in che 
next Lectire, give you Tome Quettions of Arithmetical Proportions, tor your 
furcher Exercile : And after them proceed to Geometry ; and when that you 
have acquired a competent Knowledge therein, then I will inftru& you in 
the Doétrine of Fulgar Fra&ioas, Decimal Arithmetick, Extrattion of the Syuare 
and Cube Roots, Geometrical Progreffion, and Logarithmetical Arithmetick - For, as 
Geometry is the Real Bufis of all Arts, fo it is impoffible to well underttund 
any one, without being firit acquainted With the Principles thereof And, 
indeed, though you may ar firit believe that Geometry is a Digreflion from 
Arithmetick, yet you will find in the Pratice thereof, that the one hath a 
very great Affinity to the other, or af N may be permitted to fay, they are 
both the fume "I hing: For, as Arithmetick exprefiles Nunbers and 
Quantities by Charaéteriflicks or Figures, fo likewife doth Geometry the 
fame by Lines, Figures. and Bodies; and whatever is exprefs’d by Arithme. 
tick, the very lame are either Geometrical I f » Or Bodies; as will 
evidently appear in the following Sheets, Wherefore ’tis plain that 4rithme- 


s Figures 


tick is Geo.nctry, or at leaft a Branch or Part thereof, and not a Science or 
Art abfolure of itfelf as many fuppofe it to be. 


CT URE yin 


On Arithmetical Proportion. 


M: RITHMETICAL Proportion is by fome called Progreffion, as be- 

ing a continued Progreflion or Series of Numbers, increafing or de- 
creafing by equal Differences, or the continual Addition or SubtraGion of 
fome equal Number. 


89) ig By ay t S> 6, 7 5, 9, is a Rank of Numbers increafing by 
the continual Addition of 1; and eS bes 4, 3, 2, 1, isa Rank 
of Numbers decreafing by the continual SubtraGion of 1. 


BY Jka St O 
2545 6, 8, 10, 13, T4, 16, 18, 20, are a Series of Numbers increafing 
by 2 added to each preceding Number; and 20, 16, 16, 14, 13, 


10, Š, 6, 4, 2, are Series decreafing by 2, being fubtraéted from each 
preceding Number, 


LIKEWISE 
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LIKEWISE, 
we tg, Se 15, 22, 29, 36, 43, 50, is aSeries or Rank of Numbers increafing 
by the continual Addition of 73 and ico, 90, bo, 70, 60, 50, 40, 30, 
20, 10, is a Series or Rank of Numbers decreafing by the continual Sub- 
traction of 10. 

P. VERY well, Sir; I fee by thefe Examples, that in every Series of Num- 
bers, cach Number is greater or leffer than the following, according to the Difference 
aligned them, be it 1, 2, 3, 10, Re. Pray what enfues 2 

M. Five Things, or rather fo many Confiderations, vig. 

Firfl, The firft Term, (which is generally the leaft.) 
Secondly, The laft Term, (commonly the greateft.) 
Thirdly, The Number of Terms, or Places. 
Fourthly, The equal Difference, (called the common Excefs.) 
Fifthly, The Sum of all the Terms taken together in total Aggregate. 
P. Prar explain all thefe Confiderations more fully, 
M. I wit: Suppofe the Series of Numbers following be given, wiz, 1, Sh 


135 17, 21, 25, 29, 33, 37, 41. Then the Number 1 is the firt Term, {and 
the leaft alfo;) and the Number 41 is the laft Term, and greateft. 


Again, the Number of Terms is 11, and the equal Difference is 43 I 
becaufe 1 and 4 make 5, and 4 make 9, and 4 make 13, and 4 5 
make 17, We. Lattly, The Sum of all the Terms taken together, 9 
is the total Aggregate; which in this Series of Numbers is 231, as 13 
in the Margin, where all the Numbers are added together, accord- 17 
ing to the common Method of Addition: But herein 1 fhall thew 21 
you how to find the Total of any fuch Series of Nunibers in a 25 
more concife Manner; and for the well underftanding thereof, I 29 
fhall, in the firit Place, acquaint you with fome neceflary Theo- a3 
rems, for the better underftanding of the following Problems. 37 
I 

P. Prav what are Theorems and Problems ? zs, 
271 


M. A THEOREM is a Propofition, wherein the Truth is confider’d only, 
without defcending to the Practice thereof. But when we defcend to the 
Pradtice, that is, when fomething is propofed to be done or made, then fuch 
a Propofition is called a Problem. 


P. THANK you, Sir: Pray proceed to the Theorems you jul? mentioned. 
M. I witu, as follows. 
THEOREM I 
ANY Term of an Arithmetical Progreffion is equal to the firft Term added 


to the Produ, produced, by the Number of Places preceding ir multiplied in- 
to 


x i I IMMamaaiľň 
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ae n rr 


to the common Excefs : Or, if the common Excefs be multiplied by a Number 
that wants one of being equal to the Number of Places in the Progreflion, 
and to the Produ thereof be added the leait Term, the Sum is equal to the 
greateft Term, 


DEMONSTRATION. 


LET 3, 53 7o 9) 115 133 15; 173 19, 21. be a given Series of Numbers in an 
Arithmetical Progreffion; then I fay, any Number thereof, fuppofe 19, 18 equal 
to the frit Term, 3 being added to 16, the Product of the preceding Number 
of Places, § multiplied by 2 the common Excefs. 


P. Prav what do you mean by the Number of Places preceding; and which are 
they ¢ 


M. Tur Number of Places preceding any Number given, is the Number 
of Places that are before it. Soin the firit three Numbers of the above Se- 
ties, 2, 5, 7. if 5 be a given Number, then the 3 preceeds it, that is, 
it is before it, and conflits but of one Place. And if 7 be a given 
Number, then the 3 and the 5 preceds it, and are two Places before 
it. And if the 9 was the given Figure, then there would be three 
Places preceding it, viz. the 3, the 5, the 7; and fo in like Manner to any 
other Term. Therefore, 


In the above Series the Term 19 is equal to 8, the Number of Places 

preceding it, multiplied by 2 the common Excefs, added to the firft Term, 
THEOREM II. 

Ir three Numbers are In Arithmetical Progreflion, the Double of the 
Mean, or middle Number, is equal to the Sum of the Extreams, being add- 
ed together. A 

DEMONSTRATION. 
Let 10, 20, 30, be the given Numbers: 

Tsen J fay, that the Mean or Middle Term 20, being doubled, is equal 
to 40; and if the firft Term :0 be added to the laft Term 30, the Sum is 
equal to 40 alfo : And fo the like of any other three Numbers in Arithme- 


tical Progreffion. Hence it follows, 


Tuar in any Arithmetical Progreffion, any Term doubled is equal to the 
Sum of any other two Terms, equally diftant on each Side from it. 


DEMONSTRATION. 


HE Sn Sey 15, 


ie) 


2, 29, 36, (43) 50, 57, Eih BT; be a given Series: 


THEN { fay, that any Term thereof, fuppofe (the 7th Term, which is) 
43, being doubled, (equal to 86) is equal to any other two Terms equally 
diftant on each Side from it, being added together ; fo 34 and 50, added toge- 
ther, are equal to 86, the Double of 43. And in like manner 29 and 57 


which 
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which are at equal Diftances from 43, being added together, are equal to 86 
alfo. And 15, which is four Places before 43, being added to $4, which is 
four Places after 43, makes 86 likewife: And fo of all other Numbers in 
Arithmetical Progreflion, that are equally diftant on each Side of the Num- 
ber given. 


THEOREM M, 


In any Series of Numbers, that are in Arithmetical Progreffion, the Sum of 
any two Terms, taken in any Part thereof, is equal to the Sum of any other 
two Terms of equal Diftance from them. 


DEMONSTRATION. 
Let 7, 14, 21, (28,) 35, 42, (492) 56, 633 70, be a given Series. 


Tuen, I fay, that the Sum of any two Terms, fuppofe 28 and 49, 
which added together, make 77, is equal to the Sum of any other two Terms 
of equal Diftance from them. Suppofe, the Terms 35 and 4.2, which are 
equally between them, be added togther, they make 77; or 21 and 56, 
the two outward Numbers next them, make 77; or 14 and 63, the next 
two outward, make 77; and fo 7 and 70, which are the firft and laft, at 
three Places diftant on each Side, make 77 alfo. 


AGAIN, 


Surrosr, 42 and 49 be the two Terms taken together, making 91; then 
35 and 56, the two next to them, make 91 alfo; as likewife doth 28 and 
63, or 21 and 70. 


Now from this Theorem, ’tis plain, that if four Numbers are, in Arith- 
metical Progreflion, the Sum of the two middle Numbers, or two Means are 
equal to the Sum of the two Extreams : For if 35, 42, 49, and 56, be 
given Numbers, whofe common Excefs is 7, then the Sum of the two 
Means, 42 and 49, equal to 91, are equal to the Sum of the Extreams, 35 
added to 56, equal to 91 alfo. 


THEOREM IV. 


1. IN any Series of Numbers in Arithmetical Progreflion, if the greateft 
and leant Terms be added together, and their Sum multiplied by the Num- 
ber of Terms, one Half of the Produét is equal to the Sum of all the 
Terms. 


Noms. Vil. Bb DEMONSTRATION. 
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DEMONSTRATION 


Gere. Gy at Hits inky SIS Ey Ak 34, be a given Series : 


Turn I fay, if 34, the greateft, be added to 2, the leaft Term, and their 
Suin 24 be multiply d by 9, the Number of Ferms, one half of the Product 


hich is 162, is equal to the Sum all the Terms taken together. 


324, 

P. How fhall I be fure that the A Greateft Term 14 
Product is equal to the Number of 3 Leaft Term a 
Te, aken together. G ; a 
erms taken togethe erin 36 

Number of Places ‘ 

M. Place them one under another, 14 7 
as in the Marginat A, and add them 1% ean 
together according to the common 22 One half 162 
Way of Addition, and their Total 24 
will be equal to the : Product, as 3 
before 3+ 

162 


P. I have added them, and find the Jame , and thereby I Jee that Arithmetical 
Progreffion is a real concife Method of Addition, by which a Series of many Numbers 
are moft expeditioufly added together in a pleafant and eafy Manner: Where- 
fore I pray you to proceed to further Practice herein. 


M. I wiu. And here obferve, that if the Sum of the greateft and leaft 
Terms be multiply’d by half the Number of Terms, the Product js equal 
to the Sum of all the Terms. 


DEMONSTRATION, 


The Sum of the greateft and leaft Term 35 
Half the Number of Places 4: 
oe 
18 


Product equal to the Sum of all the Terms taken together 162 


AGAIN 


Ir the half Sum of the greateft and leaft Terms be multiplied by the 
Number of Terms, the Product js equal to the Sum of all the Terms taken 
together 

g ; 


DEMONSTRATION 
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DEMONSRATION. 


Half of the greatelt and leaft Terms is 18 
rhe Number of Places 9 
Produét 162 
Lafth, 
WHEN the Series confift of an odd Number, as that before-going, then 


multiply the middle Number thereof, (which there is 15) by the Num- 
ber of Terms, 9, and the Produ& is equal to the Sum of all the Terms 
required, > 

The middle Number 18 

The Numberof Terms 9 


162 


Tavs have I fhewn you four feveral Ways of folving this Theorem, that 
are entertaming and ufeful, to prove the Truth by. 


THORBEN 


IN aSeries of Natural Numbers, as 1, 2, 3, 4, 5, 6, 7, 8, 9, te. ifthe 
laft Term be multiplied by the next greater, one half of the Product is equal 
to the Sum of the whole Series taken together. 


DEMONSTRATION. 


Let 1, 2,3; 4, 55 SF oS Hh Mile TE, 12, I4, 15, 16, 17, 18, 19, 20, 
be given to find the Sum of the Whole taken together. 


THEN, Í fay, if 20, the laft Term be multiplied by 21, which is the next 
greater, one Half of the Produét 420, which is 210, is the Sum of the 
whole Series required. 


11 The laft Term o 


Herr, for Proof, I add together 2 
> ? 5 
12 Thenextgreateft ar 


the given Series, divided, for Conve- 
niency’s fake into two Parts; whofe 
Totals added together, are equal to 
210, the half Sum before produced. 


13 produgt 420 
TS One Half 210 


a COMI OA Bo De 
= 


THEOREM VL 
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THEOREM W, 


in a Series of natural odd Numbers, 1, 35 5, 72 95 11, ee, the Sum 
: x > A : 
of the Whole is equal to the Square of the Number of Terms, 


DEMONSTRATION. 


a le, 2h GH ty Bb Hy Yb 19a Ua Wh BMD Beh Abe be the given Series, 


confifling of 13 Places, or Number of Terms : Then J fay, that 13 
Multiplied by 12 
Product is 169 
Which is the Sum of the whole Se- i 15 
ries taken together 5 as appears by the 3 i 
fame added together in the Margin 5 19 
at B. Fi 2 
Gi J BS 
11 25 ? 
12 — 
— 120 
49 49 
169 


THEOREM VU. 
In a Series of natural even Numbers, the Sum of the Whole taken to- 
gether, is equal to the Product of the Number of Terms, multiplied by the 


fame Number, more one. 


DEMONSTRATION. 


TA ap My Eo My Wey Way Way RS 13 2 16 
18, 20, 22, 24, 26, be the given 14 4 18 
Series, confifling of 13 Places, or Num “T © 20 
ber of Terms: Then I fay, that 13 roz 8 22 
multiplied by 14, which is the fame i © aa 
Number, more one, the Product is 12 26 
equal to 182 equal to the Sum of 14 — 
the whole Series; taken together, as — 126 
is proved by their Addition at C in 56 56 
the Margin; where, for Conveniency’s roa: 


fake, I have divided them into two 
Columns, and added their Totals in- 
to one Sum; which you fee is equal 
to 182, as before. 


ae Jel 18) CO) I 8) N ANNE 


IN any Series of Arithmetical Progreflional Numbers whatfoever, if the 
leat Term be fubtraéted from the greateft, and the Remainder divided by 
the common Excefs, the Quotient having Unity added to ir, will be equal 
to the Number of Terms contained inthe whole Series. 

DEMONSTRATION. 


The Principles of AR1THMETICK. 104 


DEMONSTRATION. 


Let 4, 7, 10, 13, 16, 19, 22, 25, 25, 31, 34, be the given Series. Then 
I fay, if from 24, the greareit Term, be iubtratted 4, the leait Term, and 
the Remainder 30, divided by 3, the common Excefs, the Quotient is 1 J 
to which add Unity, and it makes 11 3 which is equal to the Number of 
Places, or Terms required 

TETO IR INT IX. 

In any Series of Arithmetical Progreflional Numbers whatfoever, if from 
the lealt Term, the firit Term be fubtracted (as before in the laft Theorem,) 
and the Remainder divided by the Number of Terms, {els by one, the Quo- 
tient will be equal to the common Excefs. i 


DEMONSTRATION. 

Let 6, rt, 16, 21, 26, 21. 26, 41, 46, 51, be the given Series, cone 
Sifting of ten Places. Then Iday, it from 51, the greateft Term, you fub- 
track 6, the lent Term, the Remainder will be 453 which divided by 9, 
the Number of Places, or Terms, lefs one, (there being ten Places in the 
Whole,) the Quotient is 5 ; which is equal to the common Excefé required. 


From şr the greateft Term. 
Subtrał 6 the leaft. 


9)45(5 the common Excefs. 


IsAALL now give you a few Problems for Practice ; and fo conclude 
this frit Part. 


PROBLEM I. 
How many Strokes doth a Clock frike, in friking all the 12 Hours 2 
RULE. @y Theorem V. 


MuLTIELY 12, the laft Number, by the next greateft Number 13, and half 
the Produét thereof is the Anfwwer required, 


12 the lat Number. 
13 the next greateft Number, 
Produk 156 É 
The Half 78, the Number of Strokes in 13 Hours, 


Tuts Problem may be alfo perform’d by Theorem IV. as follows : 


RIVERE: 


App the firft and laft Strokes together, which is ı and 12, and they 
make 13; which multiply by half the Number of Terms, which here is 6, 
und the Produét is the Anfwer required. 


The firft Number is 7 
The laft Number is 12 


Sum 
Half the Number of Terms 6 


Product 75 asbefore. 
Ce PROBLEM IL. 


2% 
~ 


WOES WHS 


K 


| 
ki 


PERG 1 


SAA LNW 


OSS 
WS e390 


i 


TaN Sabans 


. 


D 


À 


ais 


+4 


26 The Principles of ARITHMETICK. 
.OBLEM iJ 
re laid in a Right Line at 1 Yard afunder, which are 
to.be collected together in Basket by one at a time, how many Yards muft a 


Man travel to gather them together. 
Tris Problem is to be folved by the laft Rule of the foregoing Problem 


r les 
iA S$ t0 fay, 


App the firt Stone fetched in, (which the Man travels two Yards in do- 
z one Yard from the Basket to rhe Stone, and one Yard back again,) 


unto the lalt Stone ferched in, (which the Man travels two Hundred Yards to 
perform, wz. one hundred Yards from the Basket to the Stone, and one 


hundred Yards back agai 2; which being multiplied by 


in,) and the Sum is 2 
half the Number of Terms 50, the Product is the Anfwer required. 


The firt Stone 2 Yards. 


Che laft Scone 2 


Sum 202 


Which being multy 


Produ 101co Yards; which is the Anfwer. 
Tars Problem may be folved by TheoremIV. as follows : 


To the firft Stone 2 Yards. 
Add the laft Stone 2 


Their Sum 202 
Which multiplied by the N° of Stones 1 


Produ& 20200, of which take one Half. 


Which is 19100, the Anfwer as before. 


Ir we divide 10100 by 1760 the Number of Yards in a Mile, the Quo- 
tient will fhew the Number of Miles contained in 10100 Yards, 
363) 10100 (5 Miles. 
R 


1300 Yards, which is three Quarters of a 
Mile, all but 20 Yards. 


I wilt illuftrate this by another Example : Suppofe 2co Stonesare laid at 
one Yard diftance from each other in a Right Line, as the former, to be 
colle€ted together by one at a time; how many Yards muft a Man travel to 
perform that Work ? 


The fixft Stone is 2 Yards. 
The laft Stone is 400 


Their Sum 402 
Which multiply by 100, the half Number of Stones. 


Product 42200, the Number of Yards required. 


Now 


a2 
BO 
JAJ EO) 
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Now 40200 being divided by 1760, (as before,) the Quotient is 22 Miles }, 
and 160 Yards. 
1760) 40200 (22 Miles. 


3520" 


5000 
3570 
1480 Yards remaining. 


Snbttraét 1320 Yards, which is? of a Mile. 


And 160 Yards remain. 


PIS CO) IIL, 13 EIB 


AN Architect travell'd from London towards Rome: His frf Day’s Travel was 
‘en Miles, bis laf? Day’s Travel was 65 Miles; he increafed his Journey every Day 
five Mils: I demand how many Days did he travel, and the Number of Miles 
travelled ? 


JW) Ie ETT 
To find the Number of Days, (which is the Number of Terms,) 


Fron laft Day’s Journey 65 Miles, fubtraét the firk Day’s Journey ro 
Miles, the Remainder 55 Miles, divided by 5, the Number of Miles he in- 
creafed his Journey every Day, which is the common Excefs; the Quotient, 
more one, is equal to the Number of Terms, or Days, he travelled, viz. to 
12, as in the following Operation, 


From the laft Day’s Journey 65 Miles, 
Take the firit Day’s Journey 10 
Which divide by 5) 55 (11 


To which add, more one, 1 


The Sum is equal to 12, the Number of Days Travel. 


Tur Number of Miles travelled is found by the Rules of the preceding 
Problem, as follows : 


To the lait Day’s Journey 65 Miles, 
Add the firft Day’s Journey 10 


: The Sum is 75 
Which multiply by half the Days 6 


And the Anfwer is 450 Miles; which is the Number of Miles 
he travelled in the Whole. 


PR 10) 18 IL Je I 


l HAVE paid twelve Sums of Money: The firf? Payment I made was 51. and 
the laft was 351. which Payments increafed in aw Arithmetical Progrefion: I de» 
mand, What was the common Difference of my Payments, and how much Money I 


have paid in the Whole © 
RULE. 
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R UTTE 


From the greateft Smin paid 38/7. fubtra& the frt Sum paid 54 the Re- 
mainder 33, de rided by 12, the Number of Payments, lefs one, which is 11, 
the Quotient is 3, which was the common Difference of Payment. 


From 35 


Take 5 
Divide by DE 33 


sya, Noa if to 382 the geih Payment, you add 5, the firft and leaft Pay- 
Meng THES ms is 43/ which multiplied by 6, the half Number of Pay- 
ments, the Product is 25% 4 as appears in the Operation following : 


The firt Payment 5 k 
The laft Payment 38 
Sum 43 
Multiplied t bye 6, the half Number of Payments, 


Product “255, which is the Total Sum paid in the 
Whole. 


JETS (ONT TIET EV 


+ 


1 ROVGHT 20 Blocks of Marble in Arithmetical Progreffion: For the frfl I paid 
a4 l. and for the lafi I paid 1201. What did the Whole amount to è? 


ROE I, 18, 


App 24 l. the Value of the firt Block, to 1207. the Value of the laft 
Block, and their Sum 144, multiply by 10, the half Number of Blocks, and 
the Produét 1440 is the Anfwer required. 


Te ii 
Add 


GE 
34 
Their Sum 144 
Multiply by 19, 10 


Gi 
a 


, the half Number of Blocks. 
The Product 1440 is the Total Sum paid in the Whole. 


P18 © 18 50, 1 WAL 


I ast to receive 9571. at 14 Payments, each Payment to exceed the former by 
71. Idemand the firft Payment è 


i WG TL, 18, 


DivinE 987, the Total Sum to be received, by 14, the Number of Terms, 
or Times of Payment, and from the Quotient 70 | fubtract half the Pro- 
du produced by the Number of Terms, or Times of Receivi ing, lefs one, vig. 

i 12mu itiplied 
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13 multiplied by 7, the common Excefs, the Remainer is 25 / which is 
the firft Payment required. In the firft Place, divide 987 by 14. 


14) ay (70 2, or |, the Quotient. 
2 


x 07 


In the 2d Place, multiply, 13 the Number of Terms, lefs one, they being 14, 
By 7 the common Excefs. 


Produ&t is gı 
And the Halfis 45 i; which being fubtra&ted from theQuotient 70}, 
There remains 25 which is the Number of Pounds paid at the firft 
Payment. 


From 70 : the Quotient, 
Take 45 : the half Produ& of 13 multiplied by 7, 


25:0 remains, the firft Payment required. 


EROBEEM Ville 


IN 5 Days Time I travelled 480 Miles; every Day's Fourney was greater than 
the Day before by 4 Miles; and my lafi Day's Travel was 79 Miles, I demand 
how many Miles I travelled the firf? Day? 


RULE 


MULTIPLY 4, the common Excefs, or Difference of each Day’s Journey, 
by the Number of Days, lefs one, 7, and fiibtra& the Produét 28 from 79, 
the Number of Miles travelled the lat Day, being the greateft Term, the Re- 
mainder 51 is the Number of Miles travelled in the firft Day. 


Multiply 4 From 79 
By 7 Take 28 
38 51 remains, the N° of Miles 


travelled in the firt Day. 


Now have I inftru€ted you in the firt Part of Arithmetick with Abun- 
dance of Satisfaction; and that you may, with equal Pleafure and Eafe, pafs 
through Vulgar Fractions, Decimal Arithmetick, the Extrattion of Roots, Geome- 
trical Progreffion, and the Nature and Ufes of the Table of Logarichims ; I mutt, 
in the next Place, make you a little acquainted with Pradical Geometry, that 
you may well underftand the Reafon of every Operation contained therein ; 
which, for want thereof, will be very difficult. To which I proceed, 
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PART IW. Of GEOMETRY. 
By A= Am 


S Numbers are the Subje& of Arithmetick, fo Lines, 
Angles, Superfices, and Solids, are the Subject of Geo- 
metry: All which will be herein confidered, {o far as 

they relate to Practice, in the various Operations in- 
1 cident to the feveral Arts contained in this Work. 


GromETRY is the very Bafis of all Arts; and by a clofe Application, is foon 
and eafily acquired. 


To become a Proficient herein, Thought is required in our Reafonings and 
Reflections, on the various Effects of the federal Schemes that we are to 


confider, 


1, JP RWAGe 
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P. Prar what do you mean by Thought, or Thinking, which T fuppofe z0 be 
the Jame Thing, and in nbat Manner is it performed © 


M. Tus isa Queftion that few can anfwer; fince there is not many in the 
World who give themfelves the Trouble of 7 
thinking is abfolutely neceflary herein, I will there 
is co think, and how ’tis perform’d. 


king: Bur, howe 
ure define to you w 


The Manner of Thinking defined, 


Sixce that we have no innate Idea’s, therefore all Obi ts, ot M 
for Thinking, mutt be firft let in upon the Mind through t 
That when they are fo communicated, we may then ref 
them. 


Organs of Sen 
or realon upon 


TuHat is, when the Aétion of exterior Bodies ftrike upen us, they at that 
Initant caufe a fecond AGion internally, which is continued jz inf , and 
differently named, as it affects the different Parts of our Bodies: that , when 
it affe€ls the Bye, tis called Seeing; when the Ear, Hearing; when the Palate, 


Tafling ; and when the Nofe, Smelling: All which are no more than fo many 
different Kinds of Feeling, 


As {oon as cither of thefe feveral Parts are thus aflected by the Objeé, the 
Motion is continued farther, and inftantly communicated to the Brain, where 
it caufes that Effect, which is called Thinking; after which proceeds our Con- 
fiderations, Determinations, Expreffions, and A@ions analogous thereto. 


Tuus it is by Thinking that the Beauties of Geometry are to be acquired; and 
for that End, the Definition of Lines, Angles, Superfices, and Solids, mult 
be firit let in upon the Mind, as Materials or Objects of Thought; which being 
well underftood, will enable us torefleét and reafon ontheir Properties when they 
come to ack on one another, in their various and numberlefs Theorems and 
Problems, whofe Effets are called DEMONSTATION ; an Art that will herein 
be fully illuftrated, to which many have pretended, and bur few underftood: 


I sate herein purfue the fame Method that Euclid obferved in his Me- 
thod of ‘Teaching, as being the moft familiar, concife, and inftruGtive. 


LECCE RE | 


GEOMETRICAL DEFINITIONS. 


M. HE Method of teaching Geometry, a. cording to Euclid, was, Firf, 

i To define the moft ordinary Terms. Scondiy, To exhibit certain 
Suppotitions; and then proceed to Propofitions, wherein he treated of Lines, 
and the`feveral Angles made by their Interfections, or Meetings; together 
with their Properties: All which he proved and demonftrated, {o as to con- 
vince any Perfon, who will confent to nothing but what he fhall be obliged 
to acknowledge. To which I fhall annex, their various Ufes in the feveral Arts, 
whofe Foundations they are, 


LERT 
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nef pea 
By thefe I under, 
ed within three Terms that is to fay, Definitions, Suppofitions, and Propo- 
ain the Definitions of the moft ordinary Terms 


it the Princiciples and Practice of Geometry, are 


M. I wiLL: And you are to ol ferve, that the feveral Quantities of which 
385 and Solids. 


Geometry treateth, are Points, Lines, Supert 
P. WHat is a Point 
DEFINITION I. 


AL A Poin, according to Euclid, is that which hath no Parts ; by which 
you are to urderftand, that what is but one, cannot be made two. There- 


nute Atom has its Dimenfions, and by the Mind may be fubdivided into an infi- 
nite Number of Parts, which may be feverally fubdivided agai j 
So that to determine the Bignels or Mast 


lificulr Tafk, as to conceive Bounds to the Univerfe. Hence ’tis plain, 

that if a Point be materially confider’d, either infinitely {mall, or determi- 

nately large, as a Foot, We. it doth confift of fomething, and therefore con- 

tains Matter ; wherefore a material Point muft be either a Superficies, or a 

Solid. In the Praétice of Geometry, a Point is the leaft fuperficial Appear. 

ance that can be made by the Point of a Pen, Pin, Pencil, Ge. as the Point 
ig.J. Plare I. 


P. Wyar is a Line? 


DEFINITION Il. 


M. A Luxe is a Length without Breadth or Thicknefs, which I thus prove: 
Suppofe two Figures, as A and B, Fig. IL be differently colour’d, vig., that of 
A with red, and that of B with white Colour; then I fay, that the Place dc, 
where the Edge of each Colour meet, or clofe one another, is a Line, or 
Length without Breadth or Thicknefs; And whereas in Praétice we cannot 
draw a real Line, which hath not a determinate Breadth, we muft therefore, 
to confider it frilly, confider one Side thereof only, that is, the very Edge 
or Meeting of the Colour of the Line on either Side thereof with the Colour 
of the Paper, Oc. on which ’tis drawn. Hence it follows, that all Lines in 
Praétice, though drawn never fo fine and nurrow, have Breadth, and confe- 
quently fuperficial Quantity; for otherwife they could not be vifible to the 
Eye. But however, a Line is generally confider’d in Praétice to be a Length, 
without making any Reflection on its Breadth, and as fuch ’tis to be un- 
derftood. 


P. How many Kind of Lines ave taught in Geometry E 
M. Turee, wix. Right Lines, Circular Lines, and Curved Lines, 


pP. Waar is a Right Line; and how is it generated ? 


DEFINITION 
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Ir Je JE N T BE WO) INS N 


and the fhorteft 
awn between two Poir fo the Line dc, F 
e nesrell Diftance between the two Points d 
; e two Ends of a Line aye Points ; and if the 
directly to the Point c it will, by its Motion, trace or ge 
Line de. 


P, Tunderflind you very well: Pray now explain to mo whut is a ctrenlar 
Line , and how ‘sis generat 


JOYE, PN TU BELO he 


AL A Cixcutar Lint, is an arched Line, asbe, Ji and is gene- 


rated by the Motion of one End of a ri © End at 
the fame Time fix’d: As for Example ; Suppofe the righ ha have its 
End at a fixd, and the other End b moveable; then if t l% be mo 
ved toe, thence to e, ir will in its Paflage trace org | 1 

bec. And again, if the Line ba, wh rriv 


P], 


ce to b, the Place from whence 
d a compleat Circle ; and becaul 

abeced, itis therefore culled a Circular Line. 
: is all the arch Line from b to e, and from thence round 
called a Circular Line? 


DOEA NIET TO NEN 
M. No, that is called the Circumference of the Circle, although in Fact, 
it isa circular Line; and therefore you are to underiland, that a ci 
Line be either a Part, or the whole Circumference of a Circle; | 
diftinguifh’d by its Quantity, that is, when lefs than the Circumference, 
"rs called an Arch; and when the Whole, the Circumferer 


ed Line? 


P What is a cu 


IDS IN INTC I LO) ey ON 


A Cuxvep Link is any Line that is not a right Line; and there- 
fore there are great Variety of curved Lines. As for Example; A cir- 
ar Line is a curved Line, as not being a right Line; and fo [i mi 
Circumference of an Oval, as ab, Fig. IV. which, with regard to their 
ag deferibed at equal and regular Diftances about their Centers, they are 
e called regular Curves; whereas {uch as ¢ are called irregular Curves, 
as not having any Refpeck to a Center. 


cul i 


P, Pray, Sir, have not the various Kinds of curved Lines particular Nares 2 


IO) 1S) SE I IN| WAP LO) ING VIE 


M. Yes: They are denominated according to the Nature of their Curva- 
ture or Bending, As for Example: Fir, they may be circular, as b ec d, 
Nome. VII eae Fig, 
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Secondly, they may be ovaler, as a b, Fig. IV. 
Fig, IV. or ferpentine, as ¢; or irregular 


Sir, for this Account of the Names of curved Lincs, I 


T l L s, 
P. Tipan you, 


am I to learn next 


AL Tur next in Order are Angles ; which are generated by the I 
tion or Meeting of Lines, and are of three Kinds, wig. Plain, Sp} | 
Mix?d. 

4 


P, Pray explt ce how an Angle is generated, or m 


DIETENEAN TET FORNE 


M. EWES fı 


Line, as ¢ d, on the iame 


Line ; which will be equal tot 
hat two Lin 
Pofition, as meet in the Point 


will at Meeting form a ri 
taken toper But when 


rer in an obl 


hey form an Angle. There- 
pening of t Lines (in man- 
ner of a two-foot JointRule partly open’d) that interfect, or meet each 
other, and whi i 


fore, accor 


P, I und J; 7 f an Angele, lorbat a 7 As 5 
in the next Place, inform me what is a [pherical 
DEFINI TiS I 
M. A SPHERICAL Angle isan Angle compofed of two circular ched 
Lines, as the Angle C, Fiz, VI. 
P, Pray why is l Spherical ? 
AL FRoxt a Sphere visan Inflrament made of divers Circle step ii 
the imaginary Cireles in the Heavens, (as the 4 vizon, Meridian, Equinottial Zo- 
h you will be mform’d, wt o teach Art of 
fo s Politions form diver l theref u 
r]. 1 > t 


next K: l of Angl 
fa right Linef ¿i and arch Lin 


1 you the various Kinds or Form 


of Angl s? For, I conceive that two Lines 
may meet cach rand form a great Diverfity of Openi 


es, and thereby make 


ME ETE IY IOP TOL IN, AK 


ANN 1 


» You opterve very jultly : For the Angle made by the Lines 
VIL may have the Li moved to ¢a, thence to da, thence to e a, thence to 
fa; whereby ar every Time as the Line 4a is removed from its firit 


the Angle is increafed or made larger, Hence you fee tis evident, tt 
Angle is the greateft, that is to fay, when the Lines ind 
, are farther atunder than thofe of another Angle taking them ard 
Diltance from the Points of Interfeét 1 of Lines, tl } 
greater than the So the Angle made by the Lines ba and « 
i great 


i 
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greater than the Angle made by the Lines ba and a e, by the Difference of 
on Angle made by the Lines eoa af. For fince that the Lines ba, 
and af, are all equalin Length, and fince that the Diftance of bf is gre: 
than the Dittance ae therefore the Angle made by the Lines a, 


is greater than the Angle made by the I Lae ae. Soyou plainly 
the more open an Angle is, the greater it is made thereby 


P. I underfland what you fay with relation to the Opening of the 
which undoubtedly increafes the Angle; but bow is it a the Si i 
Angle is continu’d out to a great Length? that is, fuppofe il les mads 
the Lines ab, ad, Fig. VIII have its Side ab conti a i to c, and Side ad 


toe, is not the Angle enlarged thereby ? 


M. No: You miftake the Thing entirely. The Quantity 
fame ; as you will fee by-and-by. 


P. Pray hom do you determine the Quantity of Angles? 


M. ANGLES are determined according tothe Quanti 
Minutes contain’d in them. 


P. Pray what are the Degrees and Min 


IDE, SLORY TIE TOV INS T XI. 


A Decree 3s the three hundred and fixtieth Part of the Circumfere 

of a Circle, be ic great or {mall, that is, if the Circumference of a Circle 
be divided into three hundred and fixty equal Parts, one of chofe equal 
Parts is called a Degree; and if the Ma agnitude of each Degree be large 
enough to be {ubdivided into 69 equal Parts, thofe Parts fo divided, are 
led Minutes: And though in {mall Circles, it’s not pollible to divide a De- 
gree into 6o Minutes, yet you muft always conceive them fo i a ee Mind, 
aad underitand every Degree, as if, they were actually divided into Mi- 
nutes. 


Now that you may perfectly underftand how the Circumference of a Cire 
cle is divided into Degrees and Minutes, and how ty Degrees and Minutes 
the Quantity of an Angle is determined, I will in the next Place, before I 
proceed further in thefe | Definitions, thew you how to divide the Cire umfes 
rence of any Circle into 360 equal Parts, or Degrees. 


PIR OTR CED 


To dividz the Circumference of a Circle into 360 equal Parts, or Degrees. 


. Wiru any Opening of your Compaffes defcribe a Circle le, as a bde, 
Fic z. IX. and through the Center e draw a right Line, as bc, which is cal- 
led the Diameter, aad divides the Circumference and Circle into two equal 
Parts, viz, bac, and bd e, that are each called Semicizcles, 


2. OPEN your Compafles to any Diftance greater than half the Diameter, 
and on the Point 5 defcribe the Arches 2 2, 2, and 2, 3; alfo with the dame 
Opening on c, deferibe the Arches 4, 4, and I, 1, interfecting the former in 
the Points 5 and 6, through which Points draw the right Line ad, which is 

a Dia- 
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Diameter alfo, and divides each Semicircle into two equal Parts, that 
i 7 
£ Cu 
A t I, A ‘ Jiad Rani 
>, Cane half the Diameter be, ore c, hich 1 7 
Semi Diameter, } sud fet it from @ tog, and from ¢ ii l 


Arch we of the Quadrant e ac, will be divided into th 


g f, and fa, each into three equal parts, 


E x 3 y 3 
tl led into nine equal Parts. 
i cach of thofe nine Parts into two Parts, and each of them 
| then will the Arch or Quadrant a livided into y 
t 


id ecd, in like man 
nrcle be divided into 


Every Di 5 ircle is large enough, muft be ful 
b nenti |, into | ts, wl f lled Mint 
ince fucha Cirle mul EN l Diimeter, therefore be con- 
tented to divide c ( 1 I : rcan, thats, 


ry l 
gree in fame t 
eeun Plesfure, 
a is ate : 
2 n from t 


er ¢, to the D 


; Sr rere ose 
i i l i ure 
aon streke tward 
cle, wherein tl y 
inu’d ou rther from beyond the outward Circle, their uml 
. ~ 7 my at j ; 
increafed, <: ugh they’d grow larger. TI! re you fee, and 
ays well remember, that the leaft < r nal 
d sie b z 
mber of Degs in its Circi rence t 
3 
€ € in yc 
t! Yuantity of A 
iP Milde Thee “en far ame Fi pe fi J 
j 
f i y le D $; 
M i 
7 r 


ITTO NEN 


Nan 2 det rine l by the Quantity of 
; Minutes conta hich meafure the fume that 
1¢ Meafure of rhe An ght Lines ande e e 
: i le . ; foe a eo ee ou , y 15 UCTE- 
iby Quantity « Minutes contain’d in the afe, 
3 s lox i, orin in general, contain the f. 


eyo Degrees, as l 


`à 
> Manner, 


The Principles of GEOMETRY. i7 


~ 


the Angle made by the Lines Ze and be is determined by the Degrees and 
Minutes contuin’d in the Arch [b,or Arch gn, or Arch s p. 


Now here obferve, that if the Lincs s e and p e beconfider’d as an Angle, 
whofe Meafure is the Arch sp, and that the Side e s be continu’d out to /, 
and Side e p out to b, yet the Angle is not increafed thereby ; becaufe that 
the Arch / b contains but the fame Number of Degrees as the Arch s p. 
Therefore you fee, that you are miftaken in thinking an Angle to be in- 
creas’d by the Continuation of its Sides. 


P. Lunderfland you very rightly ; and fee plainly that the Continuation of the 
Sides of an Angle doth not increafe it, as I once imagin'd it to do ; and that er 
Circle contains the fame Number of Degrees in its Circumference, that are Lffer 
or larger, according to the Magnitude thereof. 


4 

I chink, Sir, I bave beard you fay, that Angles are denominated according 
to the Quantity of Degrees they contain; pray, will you be pleafed to inform me 
thereof è 


M. I witu: Angles are denominated, as you obferve, according to the 
Number of Degrees they contain, and are of three Kinds, vig. Acute-a igled, 
Right-angled, and Obtufe-angled. 

P. What is an acute Angle ? 


DEFINITION AUL 


M. Any Angle that contains lefs than 90 Degrees, as the Angle made by 
the Lines fe and ec. 


P. What is a right Angle? 
DEFINITION XIV. 


M. AN Angle that contains juft a Quadrant, or 90 Degrees ; as the An- 
gle made by the Lines 4 e and e c 


P. What is an obtufe Angle ? 
DEFINITION XY. 


Axv Angle that contains more than 90 Degrees; as the Angle made by 
the Lines b e and e f. 


And bere note, thatan Angle is always exprefled by three Letters, of which, 
the fecond or middlemoft denotes the angular Point, as the Angle b e f is the 
Angle which the Lines $ e, and e f form at the Point e. 


DEFINITION XVL 


Tus Complement of an Angle given, is another Angle, that being added 
thereto, make together either a right Angle, or a Semicircle : So the Angle 
aeb, Fig. X. being given, the Complement thereof is the Angle be c; be- 


caufe both thofe Angles being taken together, make the right pet ee, 
Again, 
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Again, If the obtufe Angle ? was given, then the Angle bea would be 
th amplement ti fs ufe both taken toget compleat the Semi- 
1 e to obferve, that the ¢ plen nt of an acute 
i 1 as it is | i le; and the Complement of 
is fo mu n a Semicircle 
Vote, The Complements of Degrees in a Quadrant and Semicircle, 
{um 
P. Pray do Gee icians fignify the Kinds 
rs 
X 1 A A 
il 1 tul exprefled 
t f | 
I ad Nature of 
l l heard you 
he Lt si 
D I IN Uae! WE @) EVI 
W va night Line falling o ther rigi A € the Angles « 
qt t Angles are right A Let Line fo falling, 
€ 1 icular ; As tor Example, Fiz. X. 
I Line ce, falling on the right Line ad, make the Ani les aec, and 
ced, equal is, if having on e, as a Center defcribed a Semicircle acd, 
c, ed, are n found equal, the Angles aec and ced are 
calle lt Li » a Perpendicular : And becaufe that the 
A 1 contair Degrees, therefore the Semicircle acd 
d € rees, which is half 360. 
} n x dthe Names and Kinds of Lines and Angles, 
I fhail the 1 T ed to dhew the like of the various plain 
Geometric es tl re form’d thereby. 
>. Pray many ; regular Geometrical Figures are form d by Lines ? 
ix. The Circle, the Equilateral Triangle, the Geometrical Square 
and A 


P. And are thofe allthe Figures thit can be formed by Lines ? 


M. No: Befides thefe, there are various Kinds of Ellipfs’s and Ovals, 
ind Trapezi Ifo the Parallelogram, or Oblong, the Rhombu: 
alfo all the compound Figures thar Invention can form: But 


sles, asthe fi 


Kinds of Tria 
| a 


ana Nome é 


of all thefe lait, none are regular in their Sides and Ang 


fo that they are deem/d irregular Figures, although fome of their 
correfpodently regular. 


P, Pray ex-lain thers feverally ; and be pleafed to begin with the regular Fi- 
gures; and firfl, of a Circle 


DEFINITITION 
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DIE CERNI T ONEAN 


M. I nave already fhewn you, inthe Generation of curved Lines, how 
by the Revolution of a right Line, a Circle is generated ; and therefore 5 
need now only add, to refreth your Memory, that a Circle is a plain Fie 
whofe Bounds are mude by the winding or turning of a Line, which 
called Circumference, (as before ob{erved,) and which is equally diftant from the 
middle Point, that is called the Cenrer. 


WIS Tee It INT ICT Or Ie ORIG 
Seconpty, That the Diameter of a Circle is any Line whatfoever which 


pafleth through the Center, and which ends at the Circumference, cutting 
the {ame into two equal Parts. 


OREA TED HL iG) ah ORS 
Tuirpiy, That half the Diameter is called the Semidiameter, or Radius. 
DRE TE ION EO N XXI 


FourtHuiy, That a Szmicircle is a Figure terminated by the Diameter, 
and half the Circumference ; and a Quadrant, one half Part thereof. 


P. I thank you, Sir, for reminding me of a Circle, and the Lines thereof : But 
fuppofe that a Circle have a Part divided in it, as the Parte cd, Fig. XI. which 
is lejs than a Quadrant ; pray what is the Name of fuch a Figure? 


10} 18, 12 INT a IE) IN| AXI 


M. Tur Name of fuch a Part of a Circle is called a Seftor of a Circle; and 
is terminated under the two right Lines ce and cg, and the Arch or Curve 
ed; folikewife is bxaec, a Sector alfo, terminated under the two r 
Lines be and ce, and Arch bxae. 


P. Very well, Sir; fo far I underfland you. But fuppofe that a Part of a Circle 
fhould be divided off, asthe Part fgh, Pray whats the Name of fuch a Fignre è 


Deere te Om Sexe: 


M. Wuen a Circle is divided into two unequal Parts by a right Line, the 
Parts fo divided, are called Segments of the Circle ; fo the Part fgh is the 
leffer Segment of che Circle badh, and fxeg the greater Segment. 


P. And is the right Line £g called a Diameter, as the Line bd is? 
IDE 1 NT Orn E ANV. 


M. No: Itis calleda Chord Line: None are Diameters, as before obferv’d, 
but {fuch that pafs through the Center. 


P. 1 ask Pardon for my Forgetfulne/s. Pray proceed ; and explain to me the 
next regular Figure in Order, which I think you faid was the Equilateral Tri- 


angle. 
M. 
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De hol NeleeisO) Nas 


M. Ves; the equilateral Tri ngle is the next plain Figure t is com- 
prized under the next feweil Lines; that is, an eguilateral triangle is a plam 
Geometrical Figure, bounded by three right Lines, which a ch IL fs) 


one another, as 4, 4, ¢, XJI, 


P. Pray, is there any particular Lines belonging to an eq! ilatz'al Triangle, more 
than the Sides thereof ? 


M. Yrs; perpendicular Lines, which may be drawn from any A gle to 
the Side oppolite to ir, as the Lines bd, ce, and ah, 


P. Pray, are all Triangles to be made equal in their Sides ? 


NE No; they may have two Sides equal, and the third unequal ; as i,/,k, 
or every Side unequal, as m, #, 0; but neither of thefe two lalt are regular 


P. That I knows and therefore beg Pardon and Leave for this Digre 
our Difcourfe on regular Figures ; which I am induced to defire, that sI 
where you are [peaking of Triangles, I may be fully informed in all varions 
Kinds thereof, and in what Manner they are feverally diftinguifbed, 


© M. I wilu explain them feverally to you. And, frh, Euclid diftin 
Triangles after two different Manners, viz, by their Sides, ar d by their Angles. 


DREN EN Ge Tas © aims vale 


Firfl, IF a Triangle have all its Sides equal, tis therefore culled an equila- 
seral Triangle, as before obferved. 


DEFINITION XXVIL. 


Secondly, IF two Sides are equal, and the third unequal, (either longer or 
fhorter, as 7, i, k,) it is called an Jofecles Triangle. 


DEFINITION XXVUL 


And, Thirdly, Ir every Side is unequal, as m,n, 0, it is called a Scalenum 
Triangle. 


Turse are the Diftin&tions of Triangles, with refpect to their Sides. Now, 
with regard to their Angles. 


DEFINITION XxXix. 


_Firfi, Tr a Triangle have one right Angle, as the Triangle rpq, itis there- 
fore called a right-angled plain Triangle. 


DEFINITION XXx. 


Secondly, IF a Triangle have one obtufe Angle, as the Triangle ¢s x, whofe 
Angle at s is obtufe angled, it is called an Amb/ygoninm Triangle. 


DEFINITION 
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DRE SNe) OINERA 


Thirdly, Ir a Triangle have all its Angles acute, as the Triangles a, b,c, 
oras hi, k, it is called an Oxygonivm Triangle. And thefe are the Diftinétions 
of Triangles, with refpe& to their Angles. 


P. Pray are there any other Particulars to be known relating to the Sides and 
Angles of Triangles £ 


DIESE TNS ieiO N XXXI. 


M. Yes; you are alfo to obferve, Firfh, that in a right-angled ee Tri- 
angle, thofe two Sides that form the right Angle, are called the Legs. as rp 
and pq; and fometimes one of them is called the Bafe, and the other tl 


Perpendicular. 
P. Pray which of the two Legs is generally taken for the Bafe £ 
M. Tue longeft, as pq. 


P. Tis very reafonable that the Bafe fhould be the large: Pray have you 
any Name for the other Line rq? 


M. Yzs: That is called the Hypothenufe ; and fo the three Lines that form 
a right-angled plain Triangle, are ‘the Bafe, Perpendicular, and Hypothenufe, 


P, And are the Sides of all other Triangles thus denominated ? 


M. No, they are only diftinguifhed by calling any one Side (but generally 
the longeft, as aforefaid) the Bale, and the other two Sides are alw: ays called 
the Sides oppofite to the Bafe, cither Greater, equal, or leffer, according to 
their Proportions, the one to dte other. So inthe Triangle m #0, if the Side 
mo be made the Bafe, then the Sides ma, no, are the es oppolite to the 


Bafe. 


THese are the Particulars to be obferved, with refpeét to the Names of 
the Triangles. The next relating to the Nature, Quantities, and Affections of 


their Angles, I muft refer unto Plain Trigonometry, wherein they are applied 
to immediate Prattice. 


P. I thank you, Sir. Pray return to your Difcourfe on the regular Figures, and 
excufe this Digreffion. : 
DIE E aN eT Oe Nae oxen, 


M. Tue next regular Figure is the Geometrical Square, alfo called a Reét- 
angle; which is a Figure bounded with four equal Sides, and all its Angl 
right, as a,b,c,d, Fig. XIV. 


es 


P. Pray is there any particular Lines incident to the Geometrical Square ? 
M. Yes, there are two Kinds, viz. the Diagonals, and the Diameters. 
P. What are the Diagonal Lines of a Geometrical Square ? 


Gg DEFINITION 


Tey" /4 9 j 
gon, Hexagon, Sep 


gon confiits of fix S 


m ee n 
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DERT NT IRROTA 


M. Tuose right Lines that are drawn from one Angle to the othe Ty asad 
ind A and the Point i, where the two Diagonals interfect each ot her, is 
lled the Center of the Square. 


P. What are the Diameters of a Geometrical Square ? 


IB) V8, Jat Ny UL a WO) NY ON 


M. Ricut Lines drawn through the Center from one Side to the other, 
making right Angles at meeting, as gh and ef. Euclid calls the Lines ad, 
bc, Diameters, inftead of Diagonals; but, I think, very improperly. The 
next regular Figures, are the various forts of Polygo: nimely, the Penta- 
tagon, or Heptagon, Ottagon, Nonagon, Decagon, &c. 


P. Pray what is a Pentagon § 

DIETENEAN ICE ICO) IN) OMAR, 

M. A Penracon is a regular Figure bounded by five equal Lines, which 
conftitute as many egee E s as A, Fig. 15. So in like mane Hexa- 
3, s B; a Septagon, or Heptagon, of feven £ : ay 
an Oétagon, of eight Sides, as D; a Nonagon, of nine Sides, as E; a Decagon, 


of ten Sides, as F; an Undecagun, of eleven Sides, as G; a Duodecagon, of 
twelve Sides, as H 


Now from thefe you fee, that regular right-lined Fi BE are terminated 
by Lines; as the ae by one Line, the equilateral Triangle by three, the 
Geometrical Squ y four, the Polygons by five, fix, @e. ae therefore it 
follows, That as a te m is the Extremity or End of a Quantity, fo Lines 
are the Terms and Extremities of fuperficial Figures, and confequently a fu- 
perficial Figure, is a Quantity terminated and bounded on every Side by one 
or many fuch Terms, 


P. What do you mean by the Word Superficies ? 


DEFINITION XXXVI. 


A QUANTITY to which is given Length and Breadth, without con- 
fidering any Thicknefs, as a Shadow, Gc. whofe Extremities are Lines. 


P. Pray is that Quantity round or flat? 


M. Boru: A Superficies may be round, as the Surface of a Ball, and is 
then called a con 


x Superficies; or as the Infide of a Bafon, and is then called 


a concave Su § (Oke ite may he flat, or level, as the Face of a Table, ec. 
which laft is ca E a plain or flraight Superficies, to which a right Line may 
be applied any Way. And it is fuch Quantities that every Geometrical Figure 
contains. 


P. J UNDERSTAND you very well. Pray what are the Compound Geometrical 
Figures 
DEFINITION XXXVIIL 
Number are endlefs ; but the principal ones that have Nam 
he Trapexia, an irregular Figure, confifting of four unequal Sides, 
as 


THEIR 
are, Firlt, 
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as I, Fig.XV. Secondly, the Rectangular Parallelogram, a Figure whofe op- 
polite Sides are parallel, and Angles right, (as in the Geometrical Square,) and 
differs from the Geometrical Square, in that, ’tis longer than broad; wherefore 
tis alfo called the Long Square, or Oblong, as K, Thirdly, the Rhombus, a 
Diamond-like Figure, having four equal Sides, as the Geometrical Square, bur 
not right-angled ; as L. Fourthly, the Rhomboides, which differs the fame 
from the Rhombus, in Length only, as the Parallelogram differs from the 
Geometrical Square, whofe oppolite Sides and oppolite Angles are equal, 
but hath neither equal Sides, nor right Angles, as the Figure M. Here note, 
That the Altitude or Height of any Figure, as the Rhomboides M, is a right 
Line drawn from the upper Part of it, perpendicular to the Bafe, as aa to 
mo fo alfo nn isthe Height of the Triangle nmo. Lattly, N is an irre- 
gular Figure, bounded by many Lines; of which there’s no End of Kinds 


Havine thus defined the moft ordinary Terms, you are, in the next Place 
to obferve the following 


S WW 2 SP CO) Sa IP J) INT 


It is f{uppofed, 


1. TaT a right Line may be drawn, from any Point given, to any 
other aflign’d ; and afterwards, if required, be infinitely continued. 


2. THAT on a given Point, an Arch or Circumference of any given 
Circle may be deferibed with any Semi-Diameter or Radius taken between 
your Compaites. Thefe being underftood, we'll now proceed to Praétice. 


eee 


LECTURE IL 


GEOMETRICAL Propiems. Plate ll. 


PRORTEM TI 
To make a Scale of equal Parts, reprefenting Inches, Feet, Yards, Poles, Fe. 


Jy iG, IE 


Practice. Firfl, Draw a right Line by the Side of your Rules at Plea- 
fure, as ab; and thereon, from the End a, prick off ten equal {mall Divi- 
fions, as at 9. 8. 7. 6. 5- 4. 3. 2. 1. taking Care that whilft you are fetting 


them off, you do not open or fhut your Compaffes, and thereby make un- 
equal Divifions. 


Secondly, Take the Length of thofe ten {mall Divifions in your Compaffes, 
and fet that Diftance from w to 10, from ro to 20, and from 20 to 30; 
and fo on in like manner to 100, We. when the Length of your Line is of 
a fufficient Length. This done, if each of the {mall Divifions reprefent an 
Inch, then the whole reprefents 30 Inches; or 30 Feet, if each {mall Divi- 
fion be made to fignify a Foot. 

P. Pray 


oa fe ; 

24. The Principles of GEOMETRY 

f 

P. Pray why is a l I od called a Scale rd what is i 

M. A wherein V its are put, dif r meafures | n 
Our Po í > contain ı any unl \ 

ed therewit Line divided pve, dice or n 
how many of its Parts are ¢ inany given Li 1 therefore is ¢ l 
a Scale. 

As to its Ufe, I fhall 17 t familiar in the following Problems. 


PROBLEM UI. 


To draw right Lines, of any det rminate Lengths, repre, 
Inches required, 


req tired to dr ry I 7 inches, one c 4 
d the third of length. 

PRA 1 if w t i> È 1 ; eo 

i pl to y le, fet one Foot of the Gon € , and open 

t t rt » 7, which Diltance fet on the give Lir f. from d to ¢; 
l will de repreler Length of 17 In condly, Apply one Foot 
r Com} to 20 on your Scale, and extend the ther to 43 which 

Dittance fet on the I ga from g to i; fo will gi be equal to 24 Inches. 


hirdly, In like manner, apply one Foot of your Compafles from 20 to 1, 


hird 
d transfer that Length on th Line bk from h to k; then will chole 
three Lines reprefent the three given Le gths as required: Ar d fo all others 
in like m r. I fhall now thew you 
How to meafure the Length of any given right Line, by the Scale of Inches. 


ht Lines mm, pp, be given, to find their Length in Inches. 


Ler the 
the Length of the Line mm in your Compaffes, and 
: will fall on 9; wherefore the 
will be found to contain 


1o, the other 


Ia like manner p] 


d you very well, and am able to lay down on a given Lin 
required, and alfo to find how many Inches are ¢ ned 
fippofe that I am required to exprefs Feet and 5, or 


ad Inches are contained in a given Line, pr 


M. As follow 
PD RAOMnely Evi Im 


any 


Ty make a Seale of Feet and Inches, and to draw right Lines, reprefe 
Leagths thereof required. 
E a I 
PRacticr. Firft draw at pleafure a right Line, as a b, and from the 
Left Hand end at a. Set off with your Compaffes twelve fmall Divifions, as 


thofe exprefled at 12. 11. 10. 9. BY, Gs he By dle ah Bo le reprefenting fo 
many 
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many Inches, or rather the Number of Inches m one Feot, Secor 7 
he Length of the twelve Divifions ın your Compafles, and fet it from ¢ to 
d, from to e, and fr f; then will cd, di, wad ef, each 

hat is, ed is one t i 


fent one Foot; t o l ad t 
Which may be con mber quired 
Vive 

10, Ur, 

Haviwc thus prepared your Scal il 1 

y . ~ F Cc x 
right Lines of any Number of Feetand I 
JEON AN NE Vee GU, Tes, 
on S . A F a r 
Tis required to nt tno right Lines, the one of 2 2 the 
other of 1 Foot 5 Inches in Length. 

PRACTI 1 the ot 
fom then r ads yi mx to 
b, will repr nner, t.ke 1 I and 5 
Inches in yo i ance ¢ ine zi, 
from g to k; then will z4 reprefent one Foot 11 Inches, as red. 

I sHALL now fhew you 
How to meafure the Length of any given right Line by the Se ect and Inch 


Ler fo and gp be two given Lines, to find their Lengel 
and Inches. 


Practice. Take the Line fo in your Com 


Scale, it will reach from 3 Feet to 7 Inches, the Length lired., th 
fame Manner, the Line gp will be found to ce aT 11 Incl id lalf 
gp 
PIRO Es IL, J BNC HAY Fig, UL 
To deferil : equil teral Tria gle aeb, whofe Sides fhal! be “ip Etively ¢ to 
the given right Line ab, 5 Feet. 
irft, Take five Feet, the Ler Line a b 


Peacticr, Eni T 
Compafles, and on the Points a and 4, as two Centers, defcri 
ac, interfeéting each other in the Point ¢; from whence draw 
Lines eb and ea, which will complete the equilateral Triangl 


P. Pr 
the Point e? 


y what do you 


can by the Arches db and ac, interfetting ca 


M. Intersections of Lin 
Lines cut or crofs cach ; and the Point wherein they mect (: 
e) is called the Point of Interfection: So likewife the righ 
interfect each other in the Point z- 


s, be them either right or circular, is when two 
}, h : 


P. Pray how do you prove that the Triangle aeb is equilateral 2 


M. As following : Since the Arches db and ae are deferibed on the Ex. 
tremes of the givenLine a and b, and having their Radius’s each equal there- 


Noma. IX. Hh ta, 
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mut therefore mterfe€t each other in e, at an equal Diftance from 
5 


16, the Extremes of the given Line; and therefore the Sides ae and ed, 


en Line ab, and the Triangle aeb equilateral ; Which 


are each equal to the g 
was to be proved. 


PROBL Bh YY. ete, IAN, 
To dit into two equal Parts a vighi-lined Angle given, as bae. 
Pracricr. On the angular Point a defcribe an Arch of any Radius, as 


if Probl mak 
it {hall divide th 


the Arch bfe, and draw the Line be, upon which (dy the 4 
teral Triangle bd e: Draw the right Line ad, and 
given Angle bae into two equal Parts, as required. 


the equ 


DIE MEPIS RW VR AN TNO) Sh, 


wl to ae, alfo bd equal to ed, and the Line ad is com- 


? 


mon to the Triangles bad and ade, therefore the Triangle bad is equal to 
gle { confequently the Ang le bad, is equal to the Ang 
Angle bae is divided into two equal Parts: Which 


sha Te 
te lna 


be di 


ded into two equal Parts, without regard bei 
as afurefaid; For if on the Points b and 


ing an equilateral 


to 4 
e, with any Opening of your Compaffes, greater than half be, you defcribe 
interfecting each 


Trian 


Arches to interfect cach other, as the Arches xx and ZZ, 
other in r, or the Arches ww and nn, interfecting each other in m; and 
from cither of thofe Points of Interfection, you draw aright Line to the an- 


gular Point, that Line will divide the Angle into two equal Parts, as before. 
PO OURS Ea) ek, Fig. V. 
To bife&t a right Line, as a 4, 


P, What do you mean by bifeSing a right Line? 


Aig “BU Ce) tifect 


d that by an infa 


t Line, is to divide it into two equal Parts at once, 
Method, as following ; 


Practice. By the firt Problem, make two equilateral Tri ngles, as acb 
and afb, above and below the given Line, fo that the given Line: be 
sles, and draw the right Line e f, which will bilect or 


b into two equal Parts, as required. 


common to beth 


peal ps oh) 
divide the g 


ID) IE SWE CO) INC TE IR ca PL fQ) IN, 


1. THe Triar 
both, and the s 
equilate: 


s aeh and ebb have the Side eh common to them 
becante that the Titangle eab is 


i F ) 
ed and ¢ are equal, 


ufe 


2, THe Angles aeh and heb are equal, L Line ef, (by the 
b into two equal Parts, and confequently 


the Line ab into two equal Parts alfo. IW hich was to be done. 


S ye) TR. CO) 18 IL, JB ANE 
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IPS OTe I 1 ATEN Eia Vi 


To erett a Perpendicular (as dc) from a given Point, (as c,) in or near the Middle 


\ 


of the given richt Line ab, 


Practice. Firft, with any Opening of your Compafles, fet off on each 
Side the given Point c, any Diltance, as ce and ef, which be careful to mak 
equal to each other. Secondly, On the Line fe, (by Problem 3.) ere& the equi 
lateral Triangle fd e, and from the angular Point d, to the given Point e, draw 
a right Line de; which will be the Perpendicular required. 


DEMONSTRATION, 


Tue Triangles fide, bed, having the Side cd common to them both, 
and the Sides fd and 2b being equal, alfo fe equal to ce, therefore the 
Triangle fde is equal to the Triangle cde: And becanfe chat fe is equal to 
ce, and fd equal to de, therefore de is perpendicular to ab. Which mas to 
be demonflrated. 


Note, A Perpendicular may be raifed from a given Point, as aforefaid, by only 
opening your Compaffes to any Diflance greater than ce or Íc, and on the 
Points f ande, deferibe Arches over the given Point, as gg and ff, interfe- 
ing each other inh: Then drawing the right Line he, it will be the Perpen- 
dicular required. 


PROBLEM VIL Fig, VIL 
To erett a Perpendicular (ib) at the End of a right Line (ab.) 


Practice, r. On the given Point b, with any Opening of your Com- 
paffes, deferibe an Arch at pleafure, as ck; and thereon from c fet up the 
Radius twice, viz. from e to d, thence to b. 

E 2 


2. On the Points d and 4, with the Diftance d h, or any other that’s greater, 
defcribe Arches as df and be, interfecting each other in i 


3- Draw the right Line 74, and ’tis the Perpendicular required, 


 Somevimes in Pralice it happens, that the End of the given Line is fo 
near to the Edge of the Paper, that the Point 4 can’t be had thereon : 
Therefore, in fuch Cafes, you may raife a Perpendicular by either of 
the three following Rules. 


RUIMER Fig. VII, 


Let ac be the given Line, and c the given Point. 


Practicr. 1. On the given Point ce, with any Opening of your Corm- 
pafles, defcribe an Arch at pleafure, as bdx, and make bd equal to the Ra- 
dius be. 


2. ON the Point æ, with the Diftance db, defcribe the Arch befeb, and 
fet the Radius Three times up the fame from the Point b, as from b to g, 
thence to f, and thence to g. 


3. From the Point g to the given Point e, draw the Perpendicular required. 
RULE 


WET RY. 
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RULE I Fig. I 


tab ber 9 Line, and 
A (nea y to Di 
ï nt pitch ti rats ; 
I 
tw t 1 5 1 MCU 
Then k ro t lar g C d e 
: | 
oot placed i iven Li > 1 
o, and likewile def-rib fet en Point 4 
Sp tba R Lom : nterfect the Arch ee 
1, AW DD, 1 the erg ular require 
ROE LN Fig. X 
l m th T ei i 
1 tt Scal j l y i 1 
t n Point my ti licr 
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PeRPENDICULARS may be raifed inftrumentally two Ways, vig by the 
Scale of Chords, and by the Help of a Protractor. 


P. Pray what is the Scale of Chords © 


M. Tue Scale of Chords, is the Degrees contained in a Quadrant, or quar 
ter Part of the Circumference of a Circle, transferred unto a right Line, as 
you may fee in Fig. XI. where the Degrees in the Quadrant ed are trans- 
ferred unto the Diameter ad, as following : 


Your Quadrant ed being divided into 90 Degrees, as before taught in 


i 
firit Le&ture hereof fet one Foot of your Compafles in d, and extend the 


iane- 


fet- 


prefented in Fig. XII. 


te dnd here obferve, That 60 Degrees taken on the Arch cd, is enattly equal 
to the Radius, or Semidiameter ed. 


P. And are 60 Degrees of any Circle always equal to the Radius or Semidiameter 
thereof è 


M. Yes; and therefore, before your Perpendicular can be raifed, or any 
other Work done, you muft always firit take bo Degrecs from your Line of 
Chords, and with that Diftance deferibe an Arch on the given Point. As for 
Example; I would raife the Perpendicular de on the right Line 44, from 
the Point c. 


PRACT Cis, ihe, Sa, 


1. Taxe 60 Degrees in your Compafles from your Line of Chords, and 
on the given Point e defcribe an Arch at Pleafure up from the given Line, 


as ed f. 


2. Take 90 Degrees in your Compafles, and fer them from e to d, and 
then drawing de, it will be the Perpendicular required, 


P. I thank you, Sir; tis very eafy. Pray proceed to fhew me, how to perform 
the fame by the Inflrument, which you call a Protrattor : But in the firft Place, 
pray what is a Protratter ? 


M. A ProTRActor is a Semicircle made of Ivory, or more generally of 
Brafs ; as Fig. XV. whofe Circumference is divided into Degrees, and half 
Degrees, and fometimes to Quarters, or 15 Minutes, by Help of which In- 
ftrument, you may moft readily raife a Perpendicular from any given Point, 
at one Operation, as following : 


i To 


endicular by Help of a Protractor, Fig. XVIL 
l sven Pointin the right Line eg, and ’tis required to raife a 
thereirom. 


PRa . Apply the Center of the Protractor d to the given Point f, with 
the in Ed exactly to the given Line eg; and, at the fame Time, 
with a Pin, Pencil, &c. make a Point on your Paper, clofe by the Edge of 
your Prot xaclly at go De grees ‘Then removing away your Pro- 
tractor, draw a right Line from that Point unto the given Point /, and it 
will be the Perpendicular required. 

you , that thefe two laft Methods are much the fame, exce 
that he lait, you have no need of a Pair of € fes to deferibe 

1 Arch, ufe the Protractor is the Arch itfelf. But hy t ay, I mutt 

I 1 1, that on all Lines of Chords there are, or fhould e, two Brafs 

ud Jin the Line, the one at the Beginning thereof, and the other at 

l es; which are there fix’d for your better : pplying your Compiafles 
to the Line, when you want to take off the Radius, or any other Number 
of I 1 Minutes required, without flicl.ing them into the Rule, and 
thereby deface {poil the Divifions, 

[ Inftrum ire generally made and fold by Mathematical Inftru- 
ment-N1 i monly included among{t thofe that are made p 
into e Ute of Mathematicians, and all others who delight in 

] i 1g, Meafurir eee 
? th Inflrames t are s; and of whom 
C 

! I ients t r your Purpofe, are nro Pair of 
( l fix Inche eng which one Pair hath one of its Feet 
1 ile, Lin its Place {crew in anot! r, either with a Black-lead 
I , ora D) -Pen whofe Ufes are to defcribe Arches or Circles, 
i i Sometimes there is a third Point added, wi { I 
X% kel or dotred Lines, and i lled the Hheel-Point © But 

Ink t to ive Hairs, and other Impediments, that oftentime 
caules i int and thereby {poil or deface many time 
an elaborate | ing; therefore I advil you not to make any Ufe there- 
of in its flead tuke Time, ld your prick’d or dotted I ines as 
n y ith your Hand Drawine-Pen: Which is: her Inftrament 
of the Caf whofe Ufe is to draw right Lines of any Breadth or Finenefs 

regt late by a Screw that’s fix’d ir the Cl ops of the Pen 
fides th >, firlt, a plain Seale, which is mad 
oY i, h is graduated Varieties of 

s, and gener lly two different Lives of Chords. L Hy, 
Fuot; on which is def 1 the lanes of Sines, Tar- 
wisvers, Palygons, Xc. hofe feveral Ufes I th: l hereafter make 
in their proper Places. fe with good Black-lead Pencils, 
Board, Te-Square, d two or three Rulers of different 


eighteen Juches, two Foot, èe 2 fully Sufficient for 


accurately made 


e, and ali other Mathematical Intruments 
}. * f 
itrument-Muker 


Mr. Trro. 


very reaion; le Rates, t 


8S 


Pi 


to 
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to his Majetty, at the Orrery in Fleet-Styeet ; and Mr. DANIEL SCATLIFF, nea 
Bell Dock in Wapping. 


P. 1 obferved that jufl now you mentioned a Drawing-Board and TeeSquare ; 
pray what are they? and what ave their Ufes 2 


M. A DrawinG-Bo arp, isa fquare Board, made of Mohogony or Wainf 
cot, about 15 Inches wide, and 20 Inches in Length, or any Size that the 
Largenefs of the Paper you make ufe of requires, To this is belonging a 
Square, as m, Fig. XVI. Plate IE. made in the Form of the Letter T, and 
therefore is called a Te-Square. About the Edge of the Drawing-Board is 
made a Groove, wherein the Stock m of the Te-Square flides when in ufe. 
Now, to make ufe of the Board and Square, you firft faften on your Paper 
with Sealing-wax, and then applying your Square to either Side, you draw by 
the Edge thereof any Line required. As for Example : 


At the Point 4, draw the right Line ek. 


Pracricr. Apply the Stock of the Square m againft the End ac, or bd, 
and move the Tongue x, until the Edge thereof lie over the given Point b; 
then by the Side of the Square, draw the Line required, 


EXAMPLE I. 


From the Point b, on the Line ek, raife the Perpendicular 74. 


Practice. Apply the Stock of the Square to the Side ed, or ab, and 
flide the Edge of the Tongue of the Square 2, until it lie over the given Point 
b; then by the Edge of the Square, draw the Perpendicular 74, as required. 


1225 SO 230 Un 2G Me Fig. XVIII. 
To erect a Perpendicular upon a convex Line, from a given Point, in or near the 


Middle thereof, as dg on adb, 


Practice. 1. Set off any Diftance, equally on each Side the given Point, 


as ce, and thereon, with any Opening greater than ed, defcribe Arches; as 
Ab, and kk, interfeing cach other in f. 


2. Draw fd, and "tis the Perpendicular required. 


PROBLEM X. Fig, XIX, 


To erect a Perpendicular upon a concave Line, from a given Point, in or near the 
Middle thereof, as df on adb. 


Practice. Set off ce, as in the laft Problem, and likewife defcribe the 
Arches gg and bh, interfeGing in fi Draw Jd, and “tis the Perpendicular 
required. l 
PROBLEM X. Fig. XX. 


To erect a Perpendicular upon a concave Line, from a given Point, at the End 
thereof, as ab on fb, 


PERPENDICULARS 
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practice. 1. Aflume 3 Points in the concave Line at pleafure, as 
Points h e,n, and draw the right Lines be, en; which Lines, by Problem 
VI. hereof, bile& by the Lines ag and ae, and continue them until they 


meet in 4. 
s. Drai the right Line ab, and ’tis the Perpendicular required. 
PROBLEM XU. Fig. XX. 


Ty raife a Perpendicular on the Angle of an Equilateral or Ifofecles Triangle, as he, 
on the Angle acb of the Triangle cab. 


Practices, 1 On the given Point e, with any Opening of your Com- 
pafles, d feribe an Arch as df, interfecting the Sides ac and e bh, in the Points 
ich, as two Centers, with any Opening of your Compiles, de- 


eg; on i 
fcribe Arches over the Angle, as ik, and Im, interfecting each other m b. 


3, Draw the Line be, and ’tis the Perpen lieular required. 


PR OBIE le, EO Fig, XMI. 


ndicular from agiven Point, upon a rig ht Line affiencd; as Lk, 


To let fall a Perp : ; i i ffi 
from the Point l, on the right Line ab, 


Pracrice. On the given Point /, with any Opening of your Campafles 
greater than the nearelt Diltance of the given Point fiom the Line ab, de- 
feribe an Arch ed, cutting the given Line in ed; onw hich wo Centers 
rester than cA, deferibe Arches below the given Line ; 


with any Diltance 
as ec, bb, interfecting each other in i 


Lay a'Ruler from the given Point / to å, and draw the Perpendicular re- 


Which will bife cd in k. 


DENON IRANON 


1. Draw the Lines /c, and 1a; which, being drawn from /, the Center of 
3 3: ? D cl 


the Arch ed, are therefore equal. 


1 


g bifected by the Perpendicular, therefore ck and 
and kd are equal: And as she Perpe ndicular Zk is common to the Triangle 
Ick, and Jk d, therefore the Angles [ke, and Ikd, are equal, and the Line /k 
perpendicular to cd. Which was to be proved. 


a., Tue right Line ed, bein 


PROBLEM XIV. Fig XXUL 


To tet fall a Perpendicular from a given Point, that is fsuated nearly over the End 
of a given right Line, as XD fron the Point h, on the right Line ab, 


Practice. 1. Lay a Ruler from the given Point #, unto any Part of the 
sight Line, as unto g; and draw a right Line, as gh. 


+ 2, Bisect gh inf, and on f, with the Radius fg, defcribe the Semicircle 
bbg, interfe&ting the given Line in b, 


3. Draw 46, and it will be the Perpendicular required. 
PROBLEM 
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PROBLEM XV. Fig. XXIV. 


To let fall a Perpendicular, from a given Po 
ah on the con 


int, npon a concave circula 


Practice. 1. Affume three Points in any Part of the curs : 
c,¢,g, and draw the right Lines ce and eg; which bifect in dand f, by t 
Lines dk and fm, and continue them until they meet in b. Which is the Cen 
ter of the Curve ci 


2. Lay a Ruler from b unto the given Point a, and draw ab; which is 
the Perpendicular required. 


PROBLEM XVL Fig. XXV. 


To let fall a perpendicular Line m a given Point, upon a convex ci 
Line, as hd, on, ik. 


Pracricg. 1. Open you Compaffes to any Diftance greater than the Di- 
Rance of the given Point from the Curve, and defcribe an Arch, as ff, in- 
terfecti ing the given Curve intwo Places, as at e, g g, on which Points, with any 
Diftance greater than half eg, defcribe Arches, as aa, cc, interfecting eacl 
aer wle 


2. Lay a Ruler from 4 to the given Point 4, and draw hd, the Perpen- 
dicular required, 


PROBLEM XVIL Fig. XXVIL 
To make an Angle, equal to an Angle given, in any Point of a given right Line 


Ar the Point & in the right Line cn, make the Angle Zka, equal to tl 
given Angle rpq. 


Practice. On the Points pk, with any Opening of your Compaffes, de- 
{cribe equal Arches at Pleafure, as no and tr ; then take the Diftance ts be- 
tween your Compaffes, and fet it on the Arch #0, from # tom; and from 
the given Point k, through m, draw the right Line k/; then will the Angle 
Ikn be equal to ahs Angle rpq. 


DPE eS vIGORN TSS RA ORIN: 


Draw the Lines ro, and ma, and the Triangles spt and mkn will have 
the Sides ps, pt, equal to the Sides km, kw ; becaufe the Arches xm and st, 
were deferibed with the fame Opening of the Compafles ; ; and their Bafles st 
and mn being alfo equal ; therefore the Angle Zka is equal to the given Ane 
gle rpq; which was to be proved. 


Kk PROBLEM 


ciples of GEOMETRY. 


PROBLEM XVIIE Fig. XXVIL 


To make an Angle, even to a folid Angle given, in any Point of a given right 
E as WwyXx, equal to bac. 


? 


that the given Angle is folid, and therefore ca 
~ 3 g ~ 

1 the foregoing Problem; therefore continue out the 

Sides thereof, us the Side ba, toward and the Side ca, toward 


nS 


2, Wit any Opening of the Compafles on the Points a and v defcribe 


the Arches | lac, making yz equal to hg; then through the Point y 
w che right I 3 { fo will the Angle wux be equal to the folid 
c; becaule thac the oppofite Angle ¿af is equal to the given An- 
bt t ¢ 

Problem is very ufeful in taking folid Angles of Buildings, as v ill 
frer r, when I come to fhew you how to take the Plans of Build- 
P. But fuppo i d » the 
R AB, which prevents my conti e Side ba, towards f: Pray bow 

I eed at {uch Times to find the Quantity 4 
W A Continue on the Side ca towards b, and then will you 
have formed the Angle bah, whofe Complement to a Semicircle, or 150 De- 
grees, 1 y Def. XVL Page 117.) the Quantity of the Angle required ; for 


the Angle bac, added to the Angle bah, being taken toge ther, are a Semicircle. 


ave an Angle to take, 
iS : 

i d Line 

a; Pray how mufi I 


Sir; 1 underfland you: But fuppofe that 1 h 
gle bah, that has a Chimney flanding in the Angle 
2.12, 14. 2. which p 


pri 


ag into the 


vents my meal 
2 


4.3 
proceed to know the Quantity § 

follows: (1.) Affume two Points in each Side of the Angle in any 
Pare ecf, as at the Points 3 and /, in the Side a4, and the Points 1 and 2, 


in the Side ba; from all which raife Perpendiculars, continu’d at pleafure, as 
fey, 2-10, 2-11, 212. (2.) Ser off on each Perpendicular any Length from 


ri 
the Sides of the Angle, as the Diftance 75, 3-4, 2-7, 1-93 and through the 
Poi S,9, draw the right Lines 15-7, and 11-12, which form the 
{ as the Lines ba and ah. (3.) Whofe Quantity may be found, 


as before taught. 


PROBLEM NIX. Fig. XXVII. 


To draw a right Line parallel to another right Line, ot any aligned Diflance, 
as c parallel to nf, at the Diflance of ab. 


P. Pray what are parallel Lines? I don’t know that I ever heard of them 


fa r, 
before. 


rallel Lines are right Lines equidiflant in every Place, and therefore are 
ing in the fame Superficies, if infinitely produeed, would never meet, 
cht Linesc and nf, which are delineated as following ` 


S 


PRACTICE: 


Pracrice. Take the afligned Diftance ab in your Compafles, 
$ 


wards each End o 


the given Line #f, afhen two Points, as m and , on 
which, as two Cent 


, deferibe Arches, as ee and gg. 


2. Lay a Ruler unto their Convexicies, until you cai bı 
them ; and then draw the right Line ed, which will be p: 
the aligned Diltance ab, as required. 


WIR) 1B IL, BEING NS Fig. XXLY, 


To draw a right Line para 


llel to another right Lin 


SAN cle epee 
given Point, as the Line oo, paralicl to PP paling through t 


Length of the Line sy in your Ci mpatles, and, on the 


ribe Arches, as sg and sr, and make rt equal to sg. 


yD 


Points 


3. Lay a Ruler from s to t, and draw the Line o o, which will be parallel 
to pp, and pafs through the given Point s, as required 


Clr, 


ORRORE EET Ol Ne 


Because that the Angle srg is equal to the Angle rsr; therefore the 
Lines 90, pp, are parallel. 


© Nore, That the Angles srg and tsr, are called Alternate Ang 


e ie © EIL E INC AO, TB ROR. 


At a Point given, to make a right Line equal to a right Line given; as at the 
given Point c, to make the right Line cd, equal to to the given right Line ab. 


PRACTICE. 1. Draw a right Line from the given Point c, to one End of 
+ - ‘2 . F a 
the given Line, as to b; and on the Line cb, erect the equilateral Friangle 
ce b. 


2. On the Point 6, with the Radius ab, deferibe the Circle afb, and 
continue eb to f, and ec at pleafure. 


3. On the Point e, with the Radius e f, deftribe the Arch fg, interfecting 
the Line ec continued in d; then will cd be a right Line equal to a b, as 
required, 


DEMONSTRATION. 


ed and ef are equal, and eb and ec are equal; wherefore cd, bf, and 
ab, are equal. Thich was to be done. : 


PROBLEM XXI. Fig. XXXL 


To divide a right Line into any Number of equal Parts: Suppofe ab into 
Jeven Parts. 


Practice. From either End of the given Line, as at a, draw a right Line 
as ac, making any Angle at pleafure; alfo from the other End of the given 
Line 


wW 


> i = p 3 
y The Principles of GEOMETR 
ae Pgs A H 
f MECE he rot [$ parallel ) if 
{ure Phen opening your Compatles to any fmall Ditta fet oft 
Line, fron ‘ 1 the fame Number of Dittances 
one, ast o h the Line is to be divided, which is 
, Deca l is I Points m et Sa E 
F so a Ruler from 6, 5, 4; 2, 2) 1, in the Line ac, unto } 
a rl ied ) 7 , ? 
„5, in the Line bd, it will divide the given Line aé into teven equal Parts, 


ll refer the hereof, unto my Letture on Geom trical 
J ms, mhen ler flood than at p 
PR RE OO ig, XNXIL 
umber arts, after a di Ma? 


im the preceding. 


be a given Line, to be divided into nine equal Part 


Line 


of je {mall Divifions, as 1, 2, 3, 4, 5, % 7, % 9: 


at pleafure, as bk, and thereon fet 


On b 9, ere€l an equilateral Triangle 49, and continue out the 


ay, infinitely. 
y 


Make ad, and ae, each equal to the given Line } i, and 


ty a Ruler from a to the eight Points 1, 2, 3, 44 5, 6,7, 5, and 
, which will divide de at aa, te. into nine equal Parts, as re- 


= 


PROBLEM XXIV. Fig. XXXII. 


right Line into any Number of unequal Parts, in the fame Proportion 
as another Line is already divided. 


Let rs be a given Line, to be divided in fuch Proportion as the Line 
PRACTICE, 1, Draw bc equal to pq, and thereon ere an equil: 


Triangle bbe, and continue out the Sides bb and he infinitely. 


2. Maxe bd and he each equal to the given Line rs, and draw the 
Line de. 


Ser on the Line cb, the feveral Divifions of the Line pq, as at aa, Oc. 
and laying a Ruler from p to the feveral Divifions aa, Ce. in the divided 
Line bc, draw Lines as ai, ak, al, am, an, ao, which will divide the 
right Line de in the fame Proportion of pq, as required. 


ah 
| 


PROBLEM 
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PROBLEM. XXV. Fig. XXXIV. 


To complete a Circle, whereof we have but a Part : 


Org, 


To deferibe a Circle, whofe Circumference fhall pafs through three given Points, 
provided they are not placed in aright Line. 


Let abc be the given Part of a Circle. 


Practicr. 1. In the given Arch, affume three Points, as a,b,c, and on 
either of them, as on a, with any Opening of the Compafles greater than 
half the Diltance contained betveen a and b, de{inbe an Arch, as gg; al- 
fo, with the fame Opening on b, interfect the fud Arch in / and & by the 
Arch ii. 


2. On b, with any Opening of your Compafles greater than half bc, de- 
{cribe an Arch, as di; and on c, with the fame Opening, interfect the faid 
Arch in 4 and f by the Arch ce. 


3. Draw the Lines Zo, and fh, continving them until they meer in the 
Point m, which is the Center of the given Arch, on which you may com- 
plete the Circle as required. 


DEMONSTRATION. 


Draw the Lines ab and be, and they will be divided equally; and the 
Lines Jo, and fh, will be perpendicular thereto. 


PROBLEM XXVL Fig. XXXV. 
To find the Center of a Circle. 
*Tis required to find the Center ¢ of the Circle abge. 


Pracrr 2, 1, Draw a Line a-crofs the given Circle in any Part thereof, 
us be, fo chat it it interfect the Circumference on each Side, as at b and e; 
which ##!-€ inf, and thereon raife the Perpendicular fa, and continue it 


{i 


2. Bisrer ag in c; whichis the Center required. 


DEMONSTRATION. 


Ir the Point ¢ is denied to be the Center, let any other Point be faid to 
be it; fuppofe the Point d; Then I day, if dis the Center, the Lines dé and 
de, mult be equal, and the Triangle db f muft be equal to the Triangle d fe, 
and confequently d f muft be perpendicular to be, and not fa, which would 
be contrary to the Hypothelis: Therefore ’tis evident, that the Center can- 
not be out of the Line af. Farthermore, fince that the Point ¢ divides the 
Line ag into two equal Parts, and cb, ca, ce, eg, being equal, therefore c 

Nums. X. Li is 


120 ciples of GROMETRY. 
he Center ; ot! CA, drawn from y the 
would not be e Which n ed. 
is plain, tha the Center of a Circle is in a Line n hich divideth another 
the Middle, and that at Right Angles: is in the Line af which di- 
s be in the Middle at £ at Right Angles, becaufe that ax is perp e 
PROBLEM XXVU. Fig. 
To divide an dx 

Pracrick, Dray into the 
oth i cular ex, yd 

E to they td will i required. 
DI ONSTRA J. 

i ( h the Line dx lex, bet perpendi lay to ows 
tl ght Angl ) it be lto ix; Ufo 
ed t to 1erw the I iL get t h 
orner t Kg 3 rerore ti d 11 eq to the 1 X 
Which was to 

PROBLEM AARI Fig, 
loa de the Circi ra a Circle into thirty-two 


To defer ibe the thirty-two Points of the 


Ler AacB be a given Circle, to have its Circumi 


P Hoy AH gh tl jenter D drar sht 
ic Right Angl rero. l then will th 
re | Part € A e, B, which t 
the Horizon, viz, North, Eaft, South, ar 
preife 
3 laft Probl | he Arch ae into two by the 
Line ic, drawn from e nof the Arches aa and be, unto the 
Center D. In the lame u livide the other three Arel eB, BA, and 
Aa; and then will thole four Divihons repretent the North-Eaft, $ 1-Ealt, 


ded into 


R an ae 4 
South Weft, and Norch-Welt Points, and the Circle will then be div 


eight equal Parts. 


(3.) Divipe the Arches a7 a 1 że in like manner, by the Arches a 6, 42; 
, ses and from 5 a dq, the two Points of Interfcction, unto the 
Center D, draw the two right Lines 5 g and J, then will the Quadrant or 


Arch ae, be divided into tour equal Parts at the Points g, 6 L 


(:.) In the feme Manner divide the Arches ag in f, gi in h, il in k, and 


and then will the Arch or Quadrant ae, be divided into eight equal 


Corners the other three Cuadrants in like manner, and the Cir- 


ap 


cumference of the Circle Aae B, will be divided into 32 Parts, as requir 


PROE 
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PROBLEM XXIX. Fig, XXXVII 
4 right Line being given, to find a Print in a dirett Pofition thereto; 


for the Continuation thereof, 


Ler bd be the given Live, and ‘tis required to find a Point in a direct 
Pofition thereto, thac the fuaid Line being continued, fhall pafs through the 
fame, 


Practice. (1.) On the End 4, with any Opening of your Compafles, 
deferibe an Arch as aa, interfecting the given iment, 


(2.) Sev off any Diftance from i to c, and the fame from? to b; 
which, as two CEN, with any í penis g greater than 6d, defcribe £ 
as ee and ff, interfecting each other in g, which is t Point r 


through w hich the right Line bd will pafs, being continue 


Er O E IL, IE NOLO Fig. XXXIX. 


to find two other Points ae tly interpofed. Or to draw 
ints with a Ruler, whofe Len, sequal bus 
ince contaiw d between them. 


Toro Points being given 
aright Line benvee 
to Half the given Difle 


given 


Let A and B be the given Points 


Practice., (1.) Upon the Points AB, as Centers, with any Opening of 
Compuafles greater than Half the Diffance of AB, defcribe Arches, as dd and 
cc, interfecting in ef. 


(2.) Urox the Points ef, as Centers, with any Opening greater than Half 
ef, deferibe Arches, as gh, and bg interfe Sting i in the Points #m. which are 
dire€tly interpofed between the given Points A and B; by Help of which, 
with your fhort Ruler, draw the rit ght Line AB, as required. 


PIR 1B Te IE Ni OOM, Hits NOE, 


To defcribe a Segm 
tremes of 


Let BC be the given Chord Line, and A the given Angle. 


of a Circle, in which any Angle being drawn from the Ex- 
the Chord Line, fhall be each equal to an Angle given. 


Practice. (1.) Make the Angle eBb equal to the Angle A, and on B 
eret the Perpendicular Bf, continuing it out at pleafure. 


(2.) Bisect BC in e, and thereon raile the Perpendicular e4, until it meet 
Bf in d, on which, as a Center, defcribe the Arch BaC; then will every 
Angle fornyd in the Arch Bg #fC, whole Sides pafs through the Ends of the 
Chord Line BC, be equal to the given Angle A. 


So the Angles BgC, BnC, and B/C, are each equal to the given 
Angle A. 


DEMONSTRATION. 


EOMETRY. 


o The Principles of 


DENON S ERRNO 


I `B, and CBd, being equal, the Lines 4C and 4B 
are equul; Ł d is the Center, on which their Ends BC are terminated 


by the Arch. Now t e ABf being right, the Line 4B toucheth th 
Circle in the Point B; therefore the Argle, which the Segment BgnfC com- 
prehendeth, as the Angle B/C is equal to the Ar gle ABC, or to the given 
Angle A 

PHE nderftanding of this Problem will be of admirable Ufe to all 
Wor by a Square; for thereby they may molt readily make, or 
prove tl 


j in this Scheme or Diagram there be 

bofe made by the Line de on the given Chord 
fe for that Purpofe, more than what bas 
; it to me? 


W witt: Through the Center d draw a Diameter, as ko, and let ki be 
o] > 
Right Ang! se 


fray it Right Angles co ka, as fi p fing the given Angle to be 


rawn at I ; 
then I fay, tor the > Reafon, as the Angle BaO, md DFC, were 
each equal to the An CBA; fo will every formil on the Extremes 
of the Di 1 i rcle k/o, be aright Angle alfo; as klo. kmo, 
or any o two Lines whatluever, Therefore to prove if a Square be truly 
made, defer ı Semicin l therein apply the Square, and if che two 
lea thereut s by the H of the Diameter, and the angular Point of the 
h Circumfe e of the Circle in any Part at the fame Time, 
i nery ile tl talle. 
1D TRE COP Jey Ei <XXIL Fig. XER 
b 1 to cut off a S:ement that fhall contain an Angle given; 
Let bade be the given Circle, and » the given Angle, 
P TIC r) Draw the Semidiameter ce and eg at right Angles 


thereto, 


e gef equal to the given Angle b, and continue 


ALL the Angles made upon ed, in the Segment ebad, will be each 
| to the given Angle 4, as r 


ired. 


PROBLEM XXXIIL Fig. XLIL 


From a given Point, to draw a Chord Line in a given Circle that fhall be 
equal to a given Line; 


let D be the given Point, A B the given Line, and g/f the given Circle. 


Peacrice. (1.) Take the given Line AB in your Compafles, and fet on 
any Part of the Circumference, as from f to g, and draw the Line fk in- 
fmitely through the Points gf: 

(2.) From 


/ 
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(2.) Frox the given Point D, draw the Line De; and on the Center e 
with the Radius e D, defcribe the Arch Di, cutting fk in h. 


(3-) Taxes bf in your Compaffes, and fetting one Foot in the given Point 
D, with che other interfect the Circle in n by the Arch mim, and draw the 
Line Dr; then will the Chord Line in, be equal to the given Line AB, as 
required. 


PROBLEM XXXIV. Fig. XLII. 
To cut off fiom a Line any Part required. 


It is required, to cut off two ninth Parts of the Line Be 
Practice. (1.) Draw two right Lines, mahing any Angle at Pleafure, as 
at, ag, and in either of thofe Lines fet off nine {mall equal Divifions, as at 


I, 2,3, 4, 5, 6 7, 8,9, and let ad be equal to feven of the fame, and ae 
be equal to wy. 


(2.) Draw the Line ce, and db parallel thereto; then will ab te equal to 
feven Ninths of ac, or x 7. 


1D) Te, WE) INV SIP RA FP 1S) ANY, 


Ix the Triangle cae, bd being parallel to ce, there will be the fame Rea- 
fon ofad to de, as of ab to be: and as ad contains feven Ninths of ae, 
therefore ab fhall contain feven Ninths of a c Or xy. Which was to be proved. 


eh Cot Wok ENI By Z—Z— Plate IV. 


On the Generation of Regular Gromerricat Fisu RES. 


Af. HE next Part of Geometry, with which you are to be acquainted, 

is the Generation of regular fuperficial Figures, wherein you will 
be agreeably entertain’d, and enabled to pais through the ConftruGtions there- 
of in the next Lefture with equal Pleature. The Figures to be here cone 
fidered, are the various Kinds of Triangles, the Square, the Parallelogram, 
the Rhombus, the Rhomboides, and the Polygons. 


P. Are there not other regular Geometrical Figures ? 


M. Yes: There are alfo the Ellipfis, Parabola, and Hyperbola. But I 
fhall explain them hereafter, in my Leéture upon Conick Seétions. 


P. How is an equilateral Triangle generated 2 


M. By three equal right Lines, having their Ends applied to each other, 
whereby they will confticute or generate an equilateral Triangle. And fo in 
like manner, if three unequal Lines, of which any two, being taken together, 
are greater than the third, have their Ends applied together, they fhall gene- 
rate a Scalenum Triangle. And alfo, if of three Lines there be two equal, 
and the third unequal, they will generate an Ifofeles Triangle. 

Mm DE 


I. 7 A > pe 
T'he Principles of GEOMETRY. 
G a Tray to ize $ 
ES 1 e ] ‘Ja < S ) k WSs 
I Fig, XLIV. form aright Angle, und ae be equal re 
t i removed forward unto e, fo a for its End a tol 
Iwavs on Line id allics Parts move equally at the fame time, it 
will, by ats hrough a fupe l Space equal toabid; ar id 
{ that ac ise to ab, 1 ull the Parts of the Line ab moved equal- 
tv in the fume un heref ab, in the Place of ed, will remuin perpendi- 
to ag, it firit; and the Superficie defcribed by its Motion, will be a 
trical 
N trom he: i fee, that as a Line is generated by the Motion of a 
_ ona plain Surface or Superticies 5 fo in like manner this fquare Super- 
i ad by Motion of a Line 


locram abgh, is allo generated in the fame manner; for if 


the 1 aft 1 l toca ı with equal Motion in < 

f ` and thence to g 1 | then have p fled through a Space, 

wl i 1] s 1 Breadt and ernte the Oblong, or Parallelo- 
T Rhombu fo genera 1 in the fame manner; for if 

the Lir om l 6 45 Degrees with the Line bf, move to- 

wards f, with equal ‘Mo ition in all its Parts, and the End $ always in the Line 

bf will generate the Rhe nbus adbc, when the Point b, be arrived at c; 


faypoiing be equal ro ab. And if ab, when moved to dc, move en to ef, 


will defcribe the Rhomboides a, e, b, f. 


Aa fal al right I in s having their E Ends applied together, generate 
quilater: ngle, fo fix eq yuilater: al Tri: ingles, having their Sides applied 


d t i 
larly together, generate , Hexagon ; ; that is, if the equilaters ıl Triangles 
f, Fig. XLVI, be appli d together, as g, hi, k, he m, they will com- 


6s fo 


plete the Hexagon #, 0, p, 91S 


Tug other Polygons, name ly, the Pentagon, Septagon, Octagon, Noase a: 
generate 1 by the Applications of Five, Seven, Eight, Nine, 
oes eles ‘Triangles, as in Fig, XLVII. having their Sic las propor- 


THESE being feverally well underftood, will render the following Lecture 


very ealy. 


LECTURE 
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LECTURE IV bys X Plate IV. 
On the Geometrical Conftruction of Superficial F 1GUR ES. 


PROBLEM L Fig. XLVIII 


To deferibe un Ifofeeles Triangle, that fhall havetwo Sides cach equal tothe given Line 
J 4 Ee ; aai £ 
aa, and the third Side equal to the given Line bb. 


Practicr. Make fg equal to bb; and with the Length of aa in your 
Compafles, on f deferibe the Arch ce; and with the fame Opening on g, 
the Arch dd, interfeCting ce in e Draw the right Lines ef, eg, and they 
complete the Ifofceles Triangle required. 


PROBLEM JIL Fig. XOIN. 


To deferibe a Scalenum Triangle, whofe three Sides fball be equal to three given Lines, 
of which any two taken together be greater than the third, as aa, bb, cc. 
Pracrice. Make gh equal to aq, and on g, with the Length of bb, de- 
fcribe the Arch ff; and on 4, with the Length ee, deferibe the Arch ee, ins 
terfedting ff in d. Draw the right Lines dg, dh, and they complete the 
Scalenuin Triangle required. 


PROBLEM iM. Fig... 


To deferibe a Geometrical Square, whofe Sides fhall be refpectively equal 
to a given Line, as aa. 


Practici. Firft, Make fg equal to aa, and on g raife the Perpendicular 
ge, which make equal to aa. Secondly, With the Length aa, on e defcribe 
the Arch bb, and on j, with the fame Opening, defcribe the Arch ce, in- 
terfeGting bb in d. Draw the right Lines de, df, and they complete the 
Geometrical Square de fz, whole Sides are feverally equal to the given Line 
aa, as required. 


PROBLEM IV. Fig, LL 
To deferibe a Parallelogram, whofe Length fhall be equal to aa, and Breadth to bb. 


Practice. Firfl, Make gh equal to aa, and on b raife the Perpendicular 
bf; which make equal to bb. Secondly, On g, with the Length bb, deferibe 
the Arch dd; and on f, with the Length «a, deferibe the Arch ce, intere 
festing dd in e Thirdly, Draw the right Lines ef, eg, and they complete 
the Parallelogram required. 


PROBLEM w Fig. LiL 
To deferibe a Rhombus, whofe Sides fhail be feverally equal to a given Line aa. 
Practice. Make bf equal to aa, and on f, with the Length bf, defcribe 
the Arch bede, and fet bf from b to c and from thence to d. Lafily, 


Draw the right Lines be, ed, and df, and they will complete the Rhombus 
required, 


PROBLEM 


14.4. The Principles of GEOMETRY. 


PROB TIENE. Fig. LIL 


1 


TES 


e longeft Sides fhall be each equal to the given 
and acuze Angles cach equal to the given Angle B, 


To defcribe a Rhomboides, 
Line aa, the fhortefi to bb; 


Wt 


Pracrice, Firfl, Make kg equal to aa, and at k make ay Angle equal to 
the given Angle B, and make k% equal to bb. Secondly, On g, with the 
Length kA, defcribe the Arch ff; and on b, with the | ength kg, defcribe 
the Arch ee, interfectir g ff ini. Thirdly, Draw the right Lines hi, ig, and 
they complete the Rhomboides required. 


PROBLEM VII Fig. LIV. 


To deferibe a Trapezium, whofe four Sides fhall be equal to four given Lines, (as 
aa, bb, cc, dd,) mith the Angle made by the Sides an and cc, equal to an 


Angle given, as the Angle e, 


Practice. Firfl, Make f? equal to the greateft Line dd; and at f make 
ual to the given Angle e, alfo make fe equalto ce. Secondly On 
ngth bb, defcribe the Arch kk; on /, with the Length aa, 


idly, Draw the right Lines 
rzium required. 


CIRIO Terai elle Gp SLN 


To make a Geometrical Square, having the Diference between its Side and 
the Diagonal given. 


Let an be the Difference given. 


Practice. Firff On n ere&t the Perpendicular am, which make equal 
to an; and by the Points a,m, draw the Line ax of any Length. Secondly, 
Upon the Point m, with the Radius mn, deferibe the Arch ax, cutting the 
Line ax in x; then will ax be the Side of the Square required. Thirdly, 
On t the Perpendicular x øo equal to ax, and draw ano, which js a 
Dias ich, no is equal to the Side vo, or ax; and an, the Re- 
mainer, is the Difference rhat was given. Fourthly, Bife® ao in Z, and on x, 
as a Center, with the Radius xg, defcribe the Circle, and complete the 
Square axor therein, as required. 


fF JR, COE IES E ag Mi DK Fig. LVI. 


To deferibe an Oval of any affign'd Length, 
Let the given Length be ax. 


Practice, Firfl, Di the Length ax into three equal Parts, at e and 
f; upon which, as two Centers, with the Radius ae, deferibe the Circles 
abejng, and ecdxhn, interfe€ting cach other in ¢ and z. Secondly, From 
the Points ¢ and n, through the Points e and f, draw the Lines afd, neb, 
ejh, ceg; then on the Centers e”, with the Radius #6, defcribe the Arches 
bd and gh, which will complete the Oval required. 


Note, 


——— s 
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Note, This, and all other fuch like Figure, that is compounded of Arches or 
Circles, T call an Cval, not an Ellpfis, as ‘ris by many; therefore objerve, 
that when I fpeak of an Ellipfis, I fball mean a Figure gencrated by the 
oblique Seétion of a Cylinder, or Cone, whofe Curve has no Part of a Circle 


contained in it, as will be hereafter demonfirated in its Place. 


PROBLEM X Fg LVII 


To defcribe an Oval of any given Length, without Refpeét being bad to its Breadth, 
after a different Manner from the foregoing. 


Let Ik be the given Length. 


practice. Firf?, Divide the Length ¿k into four equal Parts at a,b,c, 
whereon, as fo many Centers, wich the Radius fa, defcribe the Circles /bbi, 
adce, bfkg. Secondly, Draw de through b, at right Angles to tk, and from 
the Points d and e, through the Points a and c, draw the right Lines ecf, 
cah, dcg, dai, terminating in the Points bh, fri,g. Thirdly, On the Points 
dand e with the Radius e% deferibe the Arches bf and ig; which will 
complete the Oval as required. 


PROBLEM 4&I. Fig, LVIII. 


5 


An Oval being given, to find its Center and two Diameters; 
Let aneh be the given Oval. 


practice. Firfl, Draw at pleafure two parallel Lines in any Part of the 
Oval, as qf and bn, bife& them in the Points mo, through which draw the 
Line id; bile id in p, which is the Center of the Oval. On p- with any 
Opening greater than px, and leffer than pe, defcribe a Circle, cutting the 
Circumference of the Oval in ¢ and g. Bilect cg in k, and through the 
Points k, p, draw the longeft Diameter 4 kpe. Lafi, Through p draw # b at 
right Angles to ae, which will be the fhorteft Diameter ; and thus will you 
have difcovered the Center p, and two Diameters ae and xh, as required. 


PROBLEM XIL Fig. LIX. Plate V. 


To deferibe an Oval of any Length and Breadth required. 
Let aa be the given Length, and bb the given Breadth. 


practice. Firff, Make cd equal to 4a, which bife& in g by the Per- 
pendicular ef, making ge and gj each equal to half bb; then will cd be 
the longelt, and ef the {horteft Diameter. Secondly, Set eg, half the thorteft 
Diameter, from g to 3 on the longeft Diameter, which divide into three 
equal Parts. Thirdly, Set one of thofe three Parts from 3 to bh, and make gz 
equal to gh; and on fi, ere€t the two equilateral Triangles bki and bil, 
continuing out their Sides kb, Ai, Lb, li, at pleafure, as to g, f, $, t- Fourthe 
ly, On the Points b, 2, with the Radius eh, deferibe the ‘Arches men and 
odp; alfo on the Points &,/, with the Radius In or lo, defcribe the Arches 
neo and mfp; which will complete the Oval required, whofe Length and 
Breadth will be equal to the given Lines aa and 6b, as required. 


Numa. XI. Nn t NOTE, 


Tareas maa ~ —_-. 
“6 The Principles of GEOMETRY. 
Nore, Since that Ovals are ompofed by Arches of 
yol iy on th Centers deferibe other Ovals concer 
s the Oval vxm, which is defcribed on the Centers h, i k,l, ar the 
Di e of /; and fo in like manner any other, 
P. But, Sir, fuppofe I am to deferibe an Oval in a PI ce that is not broader than 
the given Br } conjequently cannot have an Opportuniiy of find: 
nter t the given Limits; Pray hon muft I deferibe 
; ' 
al 
M. As foll By three Methods 
METHOD I E L? 
Let the given be the righ 1 


| to the right Lin 
» and equal to th g 
jameter gn in your Compatles, and on f in- 


Geri A Hl ni! 


W tomts are called the Focus Points of the Oval or El- 
fiy ) 1 al r Stakes, if the Ellipfis be large, and 
TET! l stended at its Bending, fhall ex tly reach to 
Jiameter r hich Line fo fixed, fhall, with 
| pried per larly thereto, trace or deferibe 
} 
Diameters of an Oval, or ] fs, are di nguifhed f om cach 
c? Names of Conjugate and 1 e, that is,t 2 longefl is called 
the Conjugate, and the fhorte/t the Ty Diameter. 


ME ei @ip I Jaspers Mie 


the ¢ h and Breadth be th me, and draw the two Diameters 
at right Angles as be 

ACTI Make a Ruler as vhofe Length muft be equal to the 
greater Semidiamer cg | h fet off lefler Semidiameter eg, 
or gf, from p to m. Thi d ne, apply your Ruler in fuch a Manner upon 
the Diameters cn and ef t tl ty ; along the Diameter cr, 
the End q may always be in the I he 
thence to e, nce to f, thence to z 


you moved firft, the } l p wil 
aera ; 


AEE IO VECTOG) ARI. Fig, LXI. 


te) 


Let the right Li 


SL, g, be the given Diameters. 


Practice. Firft, Make a Parallelogram, as ae ed, whofe Length cb fhall 
be equal to f, and Breadth ed equal co g, and bife& the Sides and } nds there- 
f in the Points x, 4, 2,m. Sscondly, Divide xc and cn, each into : ny Num- 


ber of equal Parts, as 6, $, 10, 12, 14, 16, ee. the more the better. Ip this 
Example, I have divided each into eight equal Parts, as xe at the Points 
1, 2535 $s 5, 6, 73 and ew at the Points 7, Gis ana cy i. THirdiy Draw 
the right Lines ¥73 1,6; ASE Socks Heya Gao nè Which Li es 

will 
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will form one quarter Part of the Oval. Lajfly, The other three Parts being 
formed in the like Manner, will complete the Cval, as required. 
f 


P, This is a very eafy and delightful Method, being perform’d wi 
gard to its Center, or Focus Points, as in the foregot and I im 
of very great Ufe at fome limes, when an E. ! 
quired to be built, to inclofing a Wood, &c. where theres no Pofibility 
ufe of Lines, &c. as in the | receding Methods. 


MARINS 
ò 


M. Tis true; you obferve very juftly: In fuch Cafes, ’tis the only Way 
yet made publick. 


P, Pray, Sir, is it an Invention of your own 


M. No: It was firk invented by Mr. H 


liam Haljpeny, alias Hoare, lately of 
Richmond in Surry, Carpenter. 


P. Pray is this Method applicable to any other curved Figures? 
y j; 7y E 


M. Yes: Circles may be alfo t 
by firk making a geometrical Squ c 
to the Diameter of the given Circle; and then each being bifeCted in deeg, 
and divided into any Number of equal Parts, as before in the Parallelogram, 
and Lines drawn from and to the refpeCtive Points of Divifion, they will form 
the Curvature or Circumference of the Circle, as required. 

Bur you are to confider, that the Formation of the Circle depends upon 
the Angles of a geometrical Square, being truly right-angled ; for were the 
Angles not to be 1 angled, the Figure form’d would be an Oval, and not 
a Circle, as you may obferve in Fig. LXI where the Sides of the Rhombus 
acfb. are equal to the Sides of the geometrical Square abfh, and are b fest- 
ed, divided, and Lines drawn, in the very fame Manner; but the Angles there- 
of not being rig sled, the Lines do therefore form an Oval, and not a 
Circle, as before noted. 

Tue like is to be obferved in the Rhomboides acfg, Fig. I 
Length ae, and End eg, are eq lro ae and ed, the Length and Breadth of 
the Parallelogram aced, Fig. LJ, For by the Obliquity of the Angles of the 
Rhomboides, the Length xx of the Oval therein deferibed becomes greater, 
and Breadth zg leffer than xm and bn of the Oval, Fig. LXI. 

Hence ‘tis plain, that unlefs the Angles of a Parallelogram are truly r 
angled, the Oval within it cannot be made equal to the given Length and 
Breadth, as required. 


us defcribed, as Fig. LXV. Which is done 


„as abfh, whofe sides thall be each equal 


I. whofe 


P. I fee it plainly : Pray, Sir, proceed to other Works that are capable of being 
A Z2 A f Ga 
performd by this Method. 


M. I WiLL, in fome few more; and then refer the Remainder unto my 
Lecture on the Generation of Arches and Groins, wherein it will be more 
largely handled. What I fhall here further take notice of for the prefent, is, 
Firf, The Manner of defcribing Ovals, that are broader at one End than at the 
other, as Fig. LXVI. commonly called Egg-Ovals And Laffly, The Manner 
of deferibing a regulakCurve within an irregular Trapezium; as bd, ej, with- 
in the Trapezium aegh, Fig, LXIV. 


PORE NE 


W 


# 
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PROBLEM XIL Fig LXVI. 
To deferibe an Rgg-Oval to any affign'd Length. 
Let xx be the given Length. 


Practice, Firfl, Divide xx into three equal Parts at zw, and make the 
Parallelogram ache, whofe Length fhall be equal to x x, and Breadth to xw. 
Secondly, Make ab, bf, each equal to «x, and bifect ah in g, and ce ind; 
then dividing ab, and be, each into the fame Number of equal Parts; alfo 
cd, de, ef, fb, bg, and ga, in like manner, and from the refy neftive 
Points of Divifion, draw right Lines as before taught, you will ca the 
Egg-Oval as required, 


PROBLEM SIV. Fig, LXIV. 


To inferibe a regular irregular Curve within an irregular Trapexinm, 
as PE within acgh. 


Praciicr. Bife ac in b, ch in d, gh inf, and ag in e; and divide 
ab, be, cd, dh, bf. fg, ge, and ea, each into any el the fame Number 
of equal Parts; and then drawing right I ines from the refpective Points, they 
will form the Curve required. 

I sHat 1. now proceed to fhew you, How to determine or find a fufficient 
Number of Points, through which you may trace the Circumference of any 
Circle or C urve of any Ellipfis required, without any Regard being had to 


their Centers, or Focus Points, for deferibing g the fame. 
PROBLEM XV. Fig. LNAIIL 


The Diameter of a Circle being given, to find a fufficient Number of Points, through 
which the Circumference thereof may be iraced, 


Let the right Line f% be the given Diameter. 


PRACTICE. Firft, Make ac equal to fh, and bife& it in e. Secondly, 
c, at rig a Angl es to ac, and make eb, ed, each equal to 
Draw a right Line ar Pleafure, as ac, Fig LXVII of 


any Length ; which bife& in a and thereon raife the perpendicular Line 
ib, which make equal to de, and on d defcribe the Semidiameter abc, 
whofe Circumference you are to divide into 150 Degrees, that is, each Qua- 
lrant thereof into go Degrees, as has been already taught, In this Example, 


Draw bd thro 


£ 
I fhalt only divide to every 10 Degrees, as exhibited in the Figure. 

Tue Circumference being thus divided, draw the chord Lines 10, 10; 
20, 5305. 40, 40; 50,50; 60, 603 70,70; and 8o, 80; which will 
erfe& and divide the Semidiameter 6 d unequally in the Points » Kx, Ue, 

Fourthly, by Problem XXIV. Lecture IL. divide the Semidiameters ae, be, 


ec, ed, each in the fame Proportion, as bd, Fig, LAVIH. as at the Points 
azu We. through which draw right Lines parallel to ac, and unto bd, that 
will inrerfeét exh other in nnn, We. which are the Points through which a 
Line being traced, will be the Circumference of the Circle required. 


a5 
a 


N.E. The Semidiameter of any Circle being fo divided, is called a Line of Sines, 
whofe Ufes will be largely handled in plain Trigonometry. 
Ee EER 


The Principles of GEOMETRY. 149 


P. Pray, Sir, can an Oval or Ellipfis be thus traced © 
M. Yes: As follows. 


PROBLEM XVL Fig. LXVII. 


The conjugate and tranfverfe Diameters of an Ellipfis being given, to find a fofi- 
cicnt Number of Points, through which the Curve thereof will pafs. 


Ler ab and ce be the Diameters given, interfecting each other at Right An- 
gles in 2; and let ca be equal to ne, and am equal to nb. 


Practice, Divide the Semidiameters cn and ne, alfo the Semidiameters 
an and nb, each in the fame Proportion as bd, Fig. LXVII. and through 
thofe Divifions draw right Lines parallel to ce and ab, they will interfect 
cach other in the Points xxx, ce. through which a Line being traced, 
will be the Circumference or Curve of the Ellipfis required. 


In the fame Manner, you may defcribe the curve Line of : 
within a Rhombus, ¢b/4 within acgi, as Fig. LXIX. where the Semid 
ters ed, db, df, dh, being divided into fuch Proportion as bd, Fig, LXVIII. 
and right Lines being drawn through the fame, parallel to themielves, (as in 
the Figure,) the Inter ections thereof will produce Points, through which the 
Curve of the Ellipfis will pafs, that will be equal to the Curve of the Ullipfis 
dbeg form’d in the Rhom acfh, Fig. LXIL 


Nore, Half the Ellipfis, Vig. LXII. that is dbe, may be confidered as a Ram- 
pant Arch; as alfo may cbf, in Fig, LXIX. But more of this in its proper 
Place. 


Tunus have I largely explain’d to you the various Methods to deferibe an 
Oval or Ellipfis ; 1 thall now proceed to the Manner of deferibing regular Poly- 
gons. 


PROBLEM XVI. Fig. LXX. 


A Circle being given, to find the Side of an Equilateral Triangle, Geometrical Square, 
Pentagon, Hexagon, Septagon, Ottagon, Nonagon, and Decagon, that may be 
made in its Circumference. 


Let adig be the given Circle, and 4 its Center. 


Practice. Firfl, Draw the Diameter ai, and making ae and am each 
equal to 4%, draw cm, which is the Side of an equilateral Triangle that may 
be delcribed therein; therefore on c, Fig. LXXI. with the Radius 2b, deferibe 
the Circle abd; and then afluming a Point in any Part of its Circumference, 
as at d; from thence fet off the Length cm to a, and from d to b, and draw 
the Lines da, db, they will complete the equilateral Triangle within the Cir- 
cle, as required. Secondly, Draw dx through the Center } at right Angles to 
ai, and draw ad, which is the Side of a geometrical Square ; therefore on e, 
Fig, LXIL with the Radius a, deferibe the Circle bacd ; and then afluming 
a Point in any Part of its Circumference, as at d, from thence fet off the 
Length ad to b, thence to 4, and thence to c; and drawing the Lines db, de, 
a, ac, they will complete the Geometrical Square, as required. Thirdly, On fy 
in the Line ai, with the Radius fd, deferibe the Arch de; and draw the Line de, 
whichis theSide of a Pentagon ; therefore onf, Fig, LXXIV, with the Radius a h, 

Oo deferibe 
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uming a Point in any P. ts Ci 


de (in Fig. LXX.) to c, cher h, 
ng the sight Lines ce, ca, ab, bd, 
gon, us required. Fourthly, The Semi- 
therefore on g, TE IEG. c 
1 5 and then affuming a Point 
as at f, from thence fet off ah to e, thence to e, 


thence to a, thence to b, and thence tod; and then drawing the 
night Lines fe, ec, ca, ab, df, they will complete the Hexagon, 

quired. , Half cm, that ts cf, is the Side of a Septagon; therefore or 

h, Fig. L} with el lius ah, defcribe the Circle eabedgf; and then 

ing a tin any of its Circumference, asat g, from thence fet 

c/ to d, thence to c, thence to a, thence to b, thence to e, and thence 

1 nd then drawing the Lines gd, de, ca, ab, be, ef, and fg, they will 

, as required, ixibly, Divide the Arch abd into two 

1 | b, which is the Side of an OGagon; theref re on 

a tl t j ibe the Circle abedef 33 and 

rl ng a Point in any Part of Circumference, as at g, fom thence 

et to h, nee to a, tl e to b, thence to e thence to d, thence 

t hence te and Irawing the right Lines gh, ba, ab, 

: vill complete the Oagon, as required. 

ide the into three e | » then will one third 

Raina in of a Noi ig, LXXVII. 

with tadir l tl uming a 

o t its Circ ference, xm to b, 

thence to /, thence to a, thence to b, the to d, thence to c, 


thence to /, and thence tog; and then drawing the right Lines gh, bi, ia, 
a 1 A 
ab, be, cd, de, ef, and /g, they will complete the Nor on, as required. 


Fiehthly, Che Diftance he, or Side of a Decagon; therefore 

on /, Fig, LXXIX, with the Circle abedefehiksand 

then afluming a Point in any e, asat 7, from thence 

fet off to &, thence to a, thence to b, ce to ¢, thence to d, thence to 

e, thence to /, thence to g, and thence to A; and then drawing the right 

Lines ik, ha, ab, be, cd, de, ef, fg, and gh, they will complete the Deca- 
1) qt red 


gon within the Circumfe- 


i W 7 ) 
nce of l now proceed to fhew you how to make them 
: E y 
€ erally, ven. 
PROBLEM XVII. Fig LXXX. 
o make a Regular Pentagon, whofe Sides fhall be each equal to a given 


Line, as gt. 


Practice. Firff, On the Points g and f, with the Radius gf, defcribe 
the Arches ge and fd, interfeCting in n. Secondly, Bifect gf in x, and draw 
an Thirdly, Divide the Arch af into two equal Parts at k; alfo divide nk 
into three equal Parts at the Points 4,7; then making nz equal to ah, z will 
be the Center of the Pentagon, Fourthly, On x, with the Radius xf; defcribe 
the Circle fgabc, and fet gf from g toa, from a to 4, and from b to c; 
en drawing the right Lines ga, ab, bc, and ef, they will complete the 
Pentagon, as required. 


RS CO) We} IL, eh NM 
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PROBLEM XIX Fig, LXXXI. 


To make a Regular Hexagon, whofe Sides fhall be cach equal to a given 
Line, as hg. 


Practice. Firfl, On the Points bg, with the Radius hg, defcribe the 
Arches Af and eg, interfecting each other in #; which is the Center of the 
Hexagon. Secondly, On n, with the Radius ng, defcribe the Circle abedhg, 
and fet bg from 4 to a, from a to b, from b toc, from ¢ to d, and from d 
cog; and then drawing the right Lines ha, ab, bc, cd, and dg, they will 
complete the Hexagon, as required, 


1D JO) 18) IL; IS) WL ROG Fig. LXXXI. 


To make a Regular Septagon, whofe Sides fhal be each equal to a given 
age, a yie 


Practice. Firf, On the Points yf, with the Radius yf, deferibe the 
Arches y h and fg, interfecting each other ins, Secondly, Bifeck yf in x, and 
draw kz through s. Thirdly, Divide the Arch sf into two equal Parts at o; 
alfo divide so into three equal Parts at the Points mm, and make sx equal 
to sa; then will the Point w be the Center of the Septagon, Fourthly, On 
x, with the Radius xf, defcribe the Circle abedefy; and fet yf from y toa, 
from a to 4, from toc, from eto d and from d to e; and then drawing 
the right Lines ya, ab, bc, cd, de, and ef, they will complete the Septa- 
gon required. 


PROBLEM XX. Fig, LXXXIII. 


“To make a Regular Oflagon, whofe Sides fhall be each equal to a given 
Line, as pl. 


Pracricr. Firff, On the Points p4 with the Radius p/, deferibe the 
Arches ph and Zi, interfeCting each other in x. Secondly Bile& p/ in o, and 
draw of through x. Thirdly, Divide the Arch gl into two equal Parts in x ; 
alfo xz into three equal Parts at the Points mn, and make zk equal to zn; 
then will k be the Center of the OGlagon. Fourthly, On k, with the Radius 
kl, defcribe the Circle Ipabedeg, and fet pl from p to a, from ato 4, fram 
b to c, from ¢ to d, trom d toe, from e tog, and from g to Z; and then 
drawing the right Dines pa, ab, bc, cd, de, eg, and gi, they will complete 
the O€lagon, as required, 


PROBLEM XXI. Fig, LXXXIV. 


To make a Regular Nonagon, whofe Sides fhall be each equal to a gives 
Line, as ef. 


Practice, Fifi, On the Points ef, with the Radius cef, defcribe the Ar- 
ches ec and ff, interfeéting each other in a. Secondly, Bilet ef in b, and 
draw 6 through a. Thirdly, Divide the Arch af into two equal Parts at x, 
and make ad equal to ax; then will 4 be the Center of the Nonagon. 
Fourthly, On d, with the Radius 4f, defcribe the Circle fegiklmnop, and fet 
ef from eto g, from g toż, fromé to k, from k tol, from/to sm, from m 
to #, from # to o, and from o tof; and drawing the right Lines eg, gi, ik, 
ki, Im, mn, no, and of, they will complete the Nonagon, as required. 

PROBLEM 


] 
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WIR OH aT XAI Fig. LXXXV. 


' Decagor, whofe Sides fhall be each equal to a given 
‘Line, as ep. 


PRactict. Firff, On the Points ep, with the Radius ep, defcribe the Ar- 
Ging ina. Secondly, Bile ep ind, and draw fd 
Thirdly, Divide the Arch ap in g; alfo divide zp into three equal 

i make ae equal to aw, (which is az and } of zp, equal to ¢ of ap;) 
e Center of the Decagon. Fourthly, One, with the Radius 
Circle penghiklmo, and fet up ep from etom, {rom n to 
mh ton from i to k, from k to J, from/to m, from m to 


iel cp, inter 


( ; and drawing the Lines en, ng, gh, hi, ik, kl, 1m, mo, and 
at vill complete the Deca agon, as required, 
p’ ce} 4 
E RIOR E Te AYE SONS Fig, LXXXVI. 


) make a Regulir Undecagon, whofe Sides Jhall be each equal to a given 
Line, as de 


I Tie Firff, On the Points de, with the Radius de, defcribe the Ar- 

1 db and ce, interfedting each other in a. Secondly, Bife de in x, aud 
through oint a draw the Line fx. Thirdly, Divide the Arch ae in b; al-` 
i > equal Parts at the Points no; and then making ag equal to 
will be the Center of the Undecagon. Fourthly, On g, with 

ge, defcribe the Circle edikl mparst; and fet de from d to é, 
from k tod, from/to m, from m too, and from o to p; and 
inesid, ik, Al, Im, mp, pq, qr, rs, st, and ze, they will 


I 
he Undecagon, as required, 


1C 


PRO SEE NM xx. Fig. LXXXVII. 


a Regular Duodecagon, whofe Sides fhall be each equal to a given 
Line, as gf. 


Practice. Firf, On the Points L., with the Radius gf, defcribe the 


Arches gb and cf, interfeéting each other in a, Secondly, Bifeck gf in x, and 
through e draw the right Line ex. Thirdly, Make ad equal to af; then 
will d Le the Center of the Duodecagon. Fourthly, On d, with the Radius 


a 


d i ribe the Circle /ghiklmnopaqr; and fet gf from g to h, from 4 toż 
from į to k, from Å to/, from / to m, from m ton, from n to o, from o to p, 
1 ptog, from q to r, and from r to f; and then the right Lines hg, hi, 


mn, no, op, pq, qr, and rj, being drawn, will complete the Duo- 
He, 


PROBLEM XXXVI. Fig. LXXXVII. 
v deferibe all Manr 


r of Polygons, whofe Sides are required to be equal unto a 
given Line, as ae. 
the Extremes of the given Line, as a and e, with the Length thereof, 
deferibe Ar as af, and te interfecting in 6. Bifect the given Line in #, 
d through ¢ draw the Perpendicular nd at Pleafure, and divide the Arch ge 
mto 


The Principles of GEOMETRY. 153 


into fix equal Parts at the Points 1,2,3,4,5. This being done, you may de- 
fcribe any Polygon as follows. 


Firfi, Make the Diftance 6,5, on the Line #d, equal to of the Arch ée; 
then will the Point 5 be the Center of a Pentagon. Secondly, The Points a, 6, ¢, 
being equi-diftant, therefore the Point 6 is the Center ofa Hexagon. Thirdly, 
Make the Divifions on the Line xd, from 6 to 7, 8, 9,10, 11, 12, Ce. each 
equal to ; of the Arch 6e; and they will be the Centers of fo many Polygons, 
whofe Number of Sides will be always equal to the Number of Divifions that 
the Center thereof is from the Point e. 


` 


woe OO oon) Rea, 


(Pentagon ù 
Hexagon 
Septagon 

So the Center of a 4 Octagon 

| Nonagon 
Decagon 
Undecagon 

(Duodecagon j 


a 


> is at the Point 


=m 


r3) a 
| 14] 

15 1 
EKA] T 

e ec l 
j 16 Sides, have their Centers | 18 i . 
And Polygons of 4 ot a n 4 a ron the Line nd. 

lao |20 
Jor jar 

42 2| 

23 2, 

oa a) 


Now if on thefe Centers you defcribe Circles, whofe Radius’s are equal 
to the Diftances contained between them, and either of the Ends of the 
given Line aore, you may, as before taught, fer off therein, the Sides of 
the Polygon, or Polygons, required. 

Ir you confider the Operations of the eight foregoing Problems, you 
can't help feeing the Reafon thereof, which is very plain and eafy to undere 
fand. 

PROBLEM XXVII Fig. LXXXIX. 


To deferibe any regular Polygon by Help of the Scale of Chords. 


Berore we can proceed in thefe Operations, we muft firff difcover, how 
many Degrees and Minutes are contained in the Side of the Polygon we de- 
defign to defcribe. 

As for Example, 


I wou» deferibe a Pentagon ; which confifting of five Sides, muft there- 
fore therefore divide 360, the Number of Degrees in the Circumference of a 
Circle, by 5, the Number of Sides in the Pentagon, and the Quotient 72, is 
the Number of Degrees that are contained in each Side thereof. 


P p Now, 
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Now to defcribe the Pentagon Fig. XC. With 60 Degrees of your Scale of 
rds, defcribe a Circle, as eaba , andin its Circumference aflume a 

oint, as at f; then taking 72 Degrees in your Compafles, and {etting them 
from f to bh, from b to c, frome to d, from dto e, nae from e to f, and 
drawing t ae Lines bf, bc, ed, de, and ef, they will compleat a regular Pen- 
tagon as required, 


Now fince that we muft firft find the Number of Degrees that are contained 


in the Sides of thofe Polygons we defign to reprefent, therefore obferve, 
a} r Triangle y m 120 
| 4 Geom, Square | | gO 
l & Pentagon 72 
6 Hexagon | 60 
That 360 being | 7 tthe Number | Septagon | the Quo- |} 513 
divided by } Sy  ofSidesina } O&agon | tient is } 45 
9 Nonagen | 40 
lo | Decagon 
| II | | Undecagon | 3 
L125 (Duodecagon 7 hae 


Which are the Number of Degrees contained in each of their refpective 
Q; les. 
oe his Method you may inftantly de {cribeany Polygon i inany Circle having 
its Diameter given, although you have but one Scale of Chords, as follows : 
Suprose l am od ribe a Pentagon in the Circle bi kl g, R Diame- 
ter is much lets than the Diameter of the Circle bede/; whofe Radius I fup- 
pofe to be equal to the Radius of Scale of my Chords, by which I work. 


PractIcE. Firff, With 60 Degrees of my Scale of Chords, I defcribe the 
Circle bede/, and therein compleat the Pentagon bedef. Secondly, Draw 
he Lincs ab, ac, ad, ae, and af, and on a, with the Radius of the ee 
ircle, defcribe the Circle biklg, which will interfect the Lines ab in h, 
ni, ad ink, ae ind, afin g; and then drawing the Lines hi, ik, kl, la 
h, they will compleat the Pentagon, as required. 


a 
ò 


P. Fery well, Sir, I fee the Reafons thereof; and can af ter that Manner per- 
form any Polygon: But, fuppofe that the given Diameter of the Circle, in which 
I am to make my Polygon, be greater than the Circle bcdef, that’s made by the 
Radius of my Scale of Chords ; Pray how muft I proceed at fuch Times è 


M. As following: Suppofe the Radius of the {mall Circle bik le to be 
equal to the Radius of your Scale of Chords, and that you were required to 
make a Pentagon in the great Circle be def; then having firft compleated 
the Pentagon in the Circle bedef, as before-taught, continue out the Lines 
ab, at, ad, ae, af, at Pleaftre; and on a, with the Radius of the given 
Circle, as af, deferibe a Circle, "which will interfect the Lines a6, ac, ad, 
and af, in the Points bedef, and then drawing the Lines be, ed, de, e T, fb, 
1 


they will compleat the Pentagon as required. And fo in like manner may all 
other Kinds of Pelygons be deferibed. 


This Method, I apprebend, will do, when their Diameters are given; but 


n their Sides only are given, this Method or Rule will not do. Pray how mufi 
| proceed at fuch Times, to deferibe Polygons with the Scale of Chords. 


AI, BEFORE 
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M. Berore you can enter upon the defcribing of Polygons by this Method, 
you muft firft obferve, and always remember, that the three Angles ofevery 
Kind of Triangle, are exaly equal to 180 Degrees, (the Reafon of which 
will be hereafter fhewn in its Place;) and therefore, if from a Triangle 
as afe, you fubtradl the Angle, e af, which contains 72 Degrees, (the Quan- 
tity of the Arch fe,) the Remains are 108; which are the Number of De- 
grees contained in the other two Angles afe, and fea: And whereas the 
Sides a e and af being equal, therefore the Angles afe, and aef, are equal, 
each containing 54 Degrees, the half Part of 108. And fince that every of 
the five Triangles a fe, afb, abe, acd, ade, are all equal to one anothe 
therefore the Angle bafis equal tothe Angle bfe; that is, each 54 Degrees, 
and both being taken together, to 105 Degrees, which is the Quantity of the 
Angle bfe. Now to the Purpofe: 


Let ab. Fig. XCI. be the given Side of a Pentagon. 


Practice (1.) On each End of ab, with 60 Degrees of your Scale of 
Chords, defcribe Arches, as fg, bi, and therein from the Points g and b, fet 
off 108 Degrees, from g to j, and from {/ to i, and through the Points f 
and i draw the right Lines ae, and be, each equal toa b. (2.) At the Points 
e and c, perform the fame Operations as at ab, and you will compleat thé 
Pentagon as required ; or otherwife, on the Points e and e, wich the Diftance 
a6, deferibe Arches, as 00, m m, interfecting in d, then drawing e d, de, the 
Pentagon will be compleated as before. 


P. Fobferve you fay I mufi fer 108 Degrees on the Arches F g, and hi: Pray 
bo can that be done, fince that my Scale of Chords contains but 90 Degrees ? 


M. Firft fet off 90 Degrees on each Arch from g tok, and from / tor, 
and afterwards 18 Degrees from k to f, and from » to į and then will fg and 
h i be each equal to 108 Degrees, the Angle of the Pentagon. 


Turs being underftood, you may defcribe any Polygon at Pleafure, whofe 
Angles will be found to contain as following, viz. 


finiegyom =) 2s) F 
Septagon 128! 
Odagon 135 

The Angle of an J Nonagon 140 L Degrees 
Decagon | 144 


ryt 


Undecagon | 1473 
\ Duodecagon J 150 j 


PROBLEM XXVII. Fig. XCI, 


A Right Line being given, to find the Semidiameter of a Cirele that fhall be capable 
to circumferibe any given Polygon, whofe Sides fhall be equal to the given Line, 


Let AB be the given Line, 


Pracricr. Firft, Bife& AB in K, and on K raife the Perpendicular Km. 
Secondly, With the Radius AB, on Aand B defcribe the Arches A k and 4B, 
incerfecting in I; on which deferibe the Arch A 1 234 5 B, which divide into 
fix Parts. Thirdly, Set one Foot of your Compafles on A, and extend the 
other unto thePoint 1, and defcribe the Arch 1a. Fourthly, Make In, no, Ip, pq, 


Heo 


m 


à 


= = a 
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17> Ts, Sst, tu, Ge, each equal to Aa; and then drawing the right Lines ø B, 

B, 1B, pb, 7B, rB, sB, +B, vB, they will be the Semidiameters of Cir- 
cles, wherein may be deferibed any Polygon, as required, whofe Sides fhal] 
be each equal co the given Line AB. 


For the Line o B is the Diagonal of a Square. 


(Pentagon. 
Hexagon. 
Septagon. 
oie -  }|Oagon. 
-the Semidiameter of a 4, “© 
i j Nonagon. 
Decugon. 
Undecagon. 
0 \Duodecagon. 


Sati ee pay) 


Ana the 


E U WUN 


a 


PROBLEM XXIX. Fig, XCIV. 


ribe a Spiral Line at any given Diflance, as the Right Line xx. 


Pracricr. Draw a right Line at Pleafure, as ov, and in any Part thereof 
ign a Point, as r, and thereon, with half x x, defcribe a Circle, as qs. This 
Le, deferibe sp; on y deferit e pw; ong the Arch wo; and fo on thofe 
twa Centers q, f, to us many Circumvolutions as you pleafe. If when on g 
you huve defcribed the Arch sp, you make s your next Center, and thereon 
defcribe the Arch pr, the {piral Diflance will be doubled, and admit of an. 
other Spiral to pafs by it at equal Diftance. For if on s you deferibe the Atch 
qm, and on q the Arch mo, you will form the fame Spiral from the Point q, 
reprefented by dotted Lines; as the Spiral from the Point s, which may both 
be revolved on the Centers q 5, at Pleafure. 

Wuaen fpiral Lines are continually open’d in their Revolutions, as Fig. XCII, 
they are called Scrolls, (1 fuppofe from their Manner of winding or turning 
themfelves up,) and may be fo defcribed, as following. 

Firfi, Draw a right Line at Pleafure, as 6”, and therein affume a Point, as 

through which draw another right Line, as am, making an Angle of 45 
egrees. Secondly, Set off from g toe, trom e tod, from gto b, and from 
ny {mall Diftance, and let the Points degh x reprefent fo many Cen- 
s. Thirdly, On g defcribe the Arch he; on $ the Arch ei; one the Arch 
; on x the Arch #/; and on d the Arch /b; and fo on with other Centers 


le 


at the fame Diflunce at Pleafure, you will complete the Spiral, as re- 


quired. 

Note, If on the Center e you deferibe the Arch he, alfo on x the Arch ck, and 
on d the Arch ky, you will have produceda Lift or Fillet that may be continued 
about, whofe Breadth is equal to twice the Diftance cf each Center : There- 
fore, whenever the Breadth of your Lift is determin’d, the Diftance of one 
Center from another will be exactly equal to half the Breadth of the given 
Lik. 


ce) 
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LECTURE Y By eee Se Plates VI. Vil. 


On the Tnferibing and Circumfcribing GEOMETRICAL FIGURES. 


E WV HAT do jou mean by Inferibing and Cirenmferibing Geometrical 
Figures ? 
3 


M. Ficures are faid to be inferibed within one anot! 
or Angles of the one, touch the Sides of the other; fo a rit ‘ 
inferibed in a Circle, when all its Angles are in the Circumference of th > 
Circle: Or a Circle is infcribed in a right-lined Figure, when all the Sides of 
the Figure touch the Circumference of the Circle. 


As for Example, Fig. XCVI 


Tue Geometrical Square fgik, is inferibed in the Circle fgiek, becaute 
all its Angles are in the Circumference thereof. Alfo 

Tut Circle a1 me, is infcribed in the Geometrical Square nime, becaufe all 
its Sides touch the Circumference thereof: and fince that the Geometrical 
Square bead contains the Circle 2/me within its Terms, therefore it is faid to 
circumferibe the Circle nlme. And fo likewife the Circle ni me, is alfo faid 
to circumferibe the Geometrical Square j gif. 


P. I perfectly underfland what it is to inferibe or circumferibe one Figure within 
or about another : Pray proceed to fhew me how to perform the fame. 


M. Iwill; in the following Problems. 
PROBLEM L Fig. XCV. 


To in{cribe a Circle in any hind of right-lined Triangle, as bco in the 
Equilateral Triangle ahf. 


Pracrice. Firfl, By Problem V. Lecture I. divide any two Angles, as 
abf and af h, into two equal Parts by right Lines, as be and bf, interfecl- 


ing each other in g. Secondly, On g, with the Radius ge, or gb, deferibe the 
Circle beo, as required. 


DEMONSTRATION. 


Tue Triangles gbh, gho, have the Angles at b and o right-angled, and 
therefore equal; the Angles ghb and gho are alfo equal, becaufe the Angle 
bho is divided by the Line he equally : And fince that the Line bg is com- 
mon to the Triangles bhg and gho, therefore the Sides bg and go thall be 
equal, In the fame Manner we may prove that ge is equal to ga Now 
feeing that gb, ge, and go, are equal; therefore, if on g, wich the Radius g c, 
we deferibe # Circle, it hall pafs through the Points Beco: And becanfe that 
that the Angles 6,¢,0, are right Angles, the Sides of the Triangle ah, aj, hf, 
do touch the Circumference of the Circle in the Points b, e,o, only ; and 
therefore the Circle beo is inferibed in the Triangle abf: Q. E. D. 

In the very fame Manner Circles are inferibed in all manner of Hofeles 
and Scalenum Triangles, as the Ifofeles Triangle k/i, and Scalenum pgr. 


Nome. XII. Qq - PROBLEM 


ee 
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WIE OB IL E Mii, XCVI. 


Lo infcribe a Circle within a Geometrical Square, as nlme within bead, 


PRACT Draw the Diagonals bd and ca interfecting each other in h, 
from which let fall the Perpendicular fe. Or otherwife, bifect the Sides in 
the Points 1, /, m,e, and draw the Lines zim and le, which will alfo interfeét 
im the Point 4. This done. on 4, with the Radius be, defcribe the Circle 
alme; which will be inferibed in the Square bead, as required. 


DEMONSTRATION, 


Stnce the Sides are bifected in nlme, therefore the Line Le is parallel to 
ba, and am to ad, and confequently the Angles which the Lines sm and 
le make with the Sides, will be al] right Angles; and the Circle palling 
through the Points 7,2, m, e, will touch.all the Sides of the Square, and there- 
foie is inferibed, as required. 


PROBLEM It. Fig. XONI 
lo infevibe a Circle in any Regular Polygon, as in the Pentagon abcef. 


Practicr. Firff, By Problem V. Leéturell, divide any two Angles, as ¢ 
and f into two, equally by the Lines ed and Jd, which being continued, 
will meet in the Point d; from whence let full the Perpendicular dg, Second- 
ty, On d, with the Radius dg, defcribe a Circle which will touch all the 
other Sides of the Polygon in rhe Points i k,l, and if from d on cf you let 
fall the Perpendicular db, it will be equal to the Perpendicular dg. In the 
{ime Manner, Pe rpendiculars being drawn from g unto the Lines ge, ab, 
and be, they will be alfo equal, and all the Angles form’d thereby at the Sides, 
will be right Angles; and therefore if the Circle pafs through the Ends of 
thofe Perpendice it will touch every Side of the Polygon whezeon they 
fland, and be inferibed within the Polygon. Which was to be done. 

Ix the fame Manner, you may infcribe a Circle within the Hexagon B, 
Septagon A, or any other regular Polygon, as required, 


PROBLEM tv. Fig. XCVUL Place VIL 


To inferibe a Geometrical Square within any Triangle, as efdx within abc. 


Firfl, Cn be, atc, ere the Perpendicular ch, and make it 
othe Bafe be. Secondly, From the Point a, let fall the Perpendicular 
ag, and draw the Line hg. Thirdly, Draw ef parallel to be, through the 
Point /, alfo from the Points e and f, let fall the Perpendiculars ed and ee 
then will efdx be the Geometrical Square infcribed, as required, 


PROBLEM VY. IS ACIE, 


7 


To inferibe an Equilateral Triangle in a Ceometrical Square, as che in cadg. 


Practice, Firfl, Draw the Diagonals cegad, and on the Center n defcribe 
the Circle aedg. Secondly, On the Point g with the Radius gn^, defcribe 
the Arch buf, interfecting the Circle in b and fe Thirdly, Draw the Lines 
ch and ef, cutting the Square in the Points be; and then drawing the Line 
be, the Triangle cbe will be the equilateral Triangle infcribed, as required, 


PROBLEM 
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DR O a Lk MOVs, Cin, 


To infer ibe an Fquilateral Triangle in a Pentagon, as be g in abdhi. 


Pracrice. Firfl, On the Center z, with che Radins x5, deferibe the 
Circle abdib; and on the Point b, with the Radius bz, defcribe the Arch 
*Re. Secondly, Divide the Arches Zx and xe, each into two equal J it 
the Points mo, through which, from the Point b, draw the Lines be bg, 
alfo the Line eg; then will beg be the equilateral Triangle inferibed, as re- 
quired. 


PROBLEM VIL Fig, CIV, 


To inferibe a Regular Pentagon in an Equilateral Triangle, as dehfk 
within a,v, i. 


Practice. Firfl, From the Point v, let fall the Perpendicular vp; andon 
v, with the Radius vi, deferibe the Arch itsrgpom. and divide the Arch ip 
into five equal Parts at the Points qr st. Secondly, Make op equal to pq, and 
draw the Lines ao, and vo. Thirdly, Divide ve into two equal Parts in 1, 
and on v, with the Radius vl, deferibe the Arch Ik, and draw the right Line 
Zk unto £ Fourthly, Make vg equal to jf, and draw ek cutting goin h, 
Fifthly, On the Points Aba, with the Radius kb, defcribe the Arches hn, kd, 
and ke, and make the Arches kd, ke, each equal to rhe Arch bn; then draw- 
ing the Lines dh, de, en, the Pentagon defk h will be inferibed in the Triangle 
avi, as required, 


PROBLEM. VIL Fig. CVI. 


To inferibe a Geometrical Square within a Pentagon, as beth within eadgn. 


Pracricr. Firfl, Draw the Line ed, and let fall the Perpendicular ef, 
which make equal to ed, and draw the Line ak, which wifl interfec the 
Pentagon in f Secondly, Draw fh parallel to gx, and from the Points f and 
b eredt the two Perpendiculars /% and hc; which will meet the Pentagon in 
b and c, and be allo each equal to fh. Laffly, Draw the Line be, and the 
Square bef h will be the Square infcribed, as required, 


EUR (©) 18 2b, i aM IX. Fig. CV. 


To inferibe a Penta-Decagon, or Regular Palygen, confifting of 15 Sides, within a 
given circle, as bacnf 


e 
Practice. Firfl, Inferibe an equilateral Triangle within the Circle, as 
agd, by Pror. I. hereof, and alfo infcribe the Pentagon bac/n, fo that the 
Angles meet in the Ponta; then will yd be one third of #¢. And fince that 
ac is one fifth of the Circle, therefore nd is one fifteenth Part of the Circle, 


and Side of the Penta-Decagon, as required, 


DEMONSTRATION 
Since the Line ad is the Side of an equilateral Triangle, or one Third of 


the Circle, equal to five Fifteenths, and the Arch cd being the fifth Part, it 
fhall contain three Fifteenths, as 6e 6d, and ay. 


: RIR O EIL E 
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PROBLEM i. Fig. CX. 


To circumfcribe a Circle about a Geometrical Square, as abce about the 


Square a Dee: 


PracricE. Draw the Diagonals be and ac, interfeCting m d, which is 
the Center; on which, with the Radius d b, defcribe the Circle, as required. 


PROBLEM XI. Fig. CIX. 


To circumfcribe a Geometrical Square about a Circle, as abcd about the 
Circle eg fi. 


Practice. Firff, Draw a right Line, as gñ through the Center h; alfo 
the Right Line fe, at right Angles thereto. Secondly, Through the Points fe, 
draw the Lines ab and ed ar right Angles to fe, and parallel to themfelves : 
Alfo, through the Points g i, draw the Lines ac, bd, at right Angles to gz, 
and parallel to themfelves alfo; which will ‘nterfe% the former in the Points 
abed, and complete the circumf{cribing Square, as required. 


PROBLEM XI Fig, CVIIL 


To circumferibe a Pentagon about a Circle, as abcde about the Circle hwxgf 


Practice. Firfl, Infcribe a Pentagon within the Circle, as bwxg/, and 
divide every Side thereof into two equal Parts at the Points 1, 2333455» 
through which, from the Center x, draw the right Lines <b, xe x4, Z6, and 
za; alfo draw the Lines <2, <9) aA AL XI Secondly, Through the Points 
h,w, x, g.f, draw the right Lines 4b, be, ed, de, ea, at right Angles to the 
Lines bx, P3, X% LZ fr and they will jnterfe&t each other in the Point: 
a,b,¢,4,e, and form the circumfcribing Pentagon, as required. 


PROBLEM SA. Fig. CVII. 
To circumferibe a Circle about a Pentagon. 


Peaciicr. Bife&t any two Sides thereof, as ed in g, and ae in f; and 
from the oppofite Angles draw the Lines cf and bg, interfecting each other 
in z, which is the Center of the Pentagon. On which, with the Radius ab, 
defcribe the circum {cribing Circle, as required. 


PROBLEM XIV. Fig. CVI 


To cireumferibe any Regular Polygon abour another Polygon of the fame fort, as the 
Hexagon lacegi about the Hexagon k,m,b, dfh. 


Practice, Firfl, Draw the Lines mf, bp, kd, and through the Points 
mb, d, fh, k, draw the Lines ac, ce, eg, gi, il, la, at right Angles to the 
Lines bh, dk, fm; which will form the circumferibing Hexagon, as required. 


PROBLEM 
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PROBLEM XV. Fig. CXL 


To circumferibe a Pentagon about an Equilateral Triangle, as a01V f about apk. 


pPeacticr. Firff, With any Opening of your Compaffes, on the 
Points 4,p,k, deferibe Arches, as bde, Iki, mng. Secondly, Divide the Arch 
cd into five equal Parts; and ou ¢, with the Radius equal to four of thofe 
Parts, defcribe the Arch #x b, and from a, through b, draw the right Line 
abo. Thirdly, Make the Arch gm equal to the Arch gb, and from p, through 
m, draw the right Line om pr, which will cut the Line ao in o; alfo make 
or equal to ao. Fourthly, Make the Arch iz equal to the Arch mq, and from 
k, through i, draw the Line /ikv, making Af equal to op, and kv equal to 
pr; thea drawing the right Lines af and rv, they will complete the circum- 
feribing Pentagon, as required. | 


PROBLEM XYI. Fig. CXIL 


To circumfcribe a Pentagon about a Geometrical Square, as NOX Z about 5lwv. 


practice. Firfl, Bife&t 5/ in i and continue the Side x5 unto d, ma- 
king 54 equal to şi, and defcribe the Arch defghi, divide into five 
equal Parts at the Points e, fpg, h. Secondhy, Oni erect the Perpendicular ik, 
and through g, the fecond Divifion in the Arch gi, draw the right Line b5 #. 
Thirdly, On the Points »2, with the Radius 52, dvtarbe the Arches 7g and 
st, and make rq and s# each equal to bi, one Divilion or Part of the Arch 
di; and from the Pdints wv, through the Points 7 and ¢, draw the right 
Lines ay, MZ and ay will cut nbinc: Alfo from n, through |, draw np 
interfecting mzino. Fourthly, Make ex and oz each equal to nb or no, 
and then drawing x3, the circumferibing Pentagon will be completed, as re- 
quired. 

PROBLEM XVIL Fig. C and CL 


To circumferibe a Geometrical Square about any Scalenum or Tofceles Triangle, as 
acmd abourb mn, or achm about bnx. This may be performed two Ways, 
as jollows : 


pracricr I. Firfl, Continue mn towards d, and through b draw ae pa- 
rallel co md; alfo on m, erect the Perpendicular ma. Secondly, Make ac and 
md each equal to am, and then drawing ed, the circumferibing Square will 
be completed, as required. l 


practice IL Firft, Through the angular Point 4, draw the right Line 
ac Parallel to nx; alfo through the Points # x, draw the right Lines cm 
and ah, at right Angles to the Line #x, and parallel unto themfelves, inter- 
fecting the Line abe in the Points ae, Secondly, Making cm and ab each 
equal to se, and drawing the right Line 4, the circumfcribing Square will 
be completed, as required. 


PROBLEM XVIIL Fig. CH. 


To circumfcribe a Geometrical Square about an Equilateral Triangle, as 
abmh about ain. 


peacrice. Firft, Bifet any Side of the Triangle, as i” in k, and draw 
ak; alfo continue out i# both Ways towards ¢ and g, and make kg and ke 
Rr each 
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each equal to ka, and draw the Lines ag and ac. Secondly, Upon the Point 
k, with the Radius ku, defcribe the Semicircle ami, and continue ak unto m, 
from which, through the Points 7 and s, draw the right Lines mah and mib 
then will ab hm be the circumfcribing Square, as required. 


LECTURE V By Mr. && —— &c. 


? 


On the various Methods of taking and drawing the GEOMETRI- 
caL Pian aud ELEVATION of any Building, wherem the 
Joregoing Lecrurns are applied to PraGice. 


AL EFORE I proceed to the immediate Pradtice hereof, the three 
following Theorems muft be underftood, 


THEOREM I Fig. CXV. 


IF two Triangles, as efg and bnk, have two Sides, of the one, equal to 
two Sides of the other; and the Angle in each Triangle that is formed by 
them both equal; then will the third Sides in both Triangles be alfo equal to 
each other, and both the Triangles will be equal ¢ That is, if of the Triangles 
efg, and bak, the Side ef is equal to the Side bn, and the Side fg equal 
to the Side sk, and the Angle ejg equal to the Angle bnk; then T fay, that 
the Side eg is alfo equal to the Side b. 


DEMONSTRATION. 


Tr the Point 4 be applied on the Point e, and the right Line bn placed on 
the right Line ef, the Point » fhall fall on the Point J becaufe bn is equal 
to ef. 

Atso the right Line nk fhall fall on the right Line fg, becanfe nk is 
equal to fg. Likewife the Point è will fall on the Point & and the right 
Line bk on the right Line eg, becaufe bk is equal to eg. 


Now feeing that all the Sides of each Triangle agree with the Correfpon- 
dents, confequently the Triangle efg is equal to the Triangle bak. Which 
was to be demonftrated. 


P. Pray, to what Ufe is this Theorem apph’d ? For at prefent, it feems to be of 
little Ufe, as many other Things I have learned in the preceding Leétures. 


M. Irs Ufe is very great 5 as alfo every Problem I have hitherto taught 
you, as will be prefently feen. But the Ufe of this Theorem I will now 
iluitrate : Suppofe ab. Fig. CXV. to be the Bafe Line of a Hill, or Diameter 
of a Concave, or large Pit or Pond of Water, whofe Breadth is required, but 
cannot meafure direétly from a to b, to obtain the fame. 


Practicr. Firf, Align any Point on the Ground (being level) where 
you can fee and meafure to the Points a and b, asatd. Secondly, Meafure 
of any Diftance in ftreight Lines from d, towards the Points a and $; as to 

the 
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the Points 1 and 3, fuppofe each 10 Feet; alfo meafure the Diftance con- 
tain’d between the Points r and 2; which note alfo. This done, on any 
other level Ground, make a Triangle, as 3, 4, c Fig. CXIX. equal to the 
‘Triangle 1, 2 4, and continue out the Sides c3, ¢ 4, towards 4 and 6, at 
Pleafure. Thirdly, Make 46, equal to 24, and 3a equal tor a; then will 
the Triangle abc, be equal to the Triangle adb; becaufe the Angle a eb, is 
equal to the Angle ad b; and confequently, the Diftance of ab, Fig. CXV, 
is equal to the Line a 3, of Fig. CXIX. which is the Diftance required. 

Now that you may never be at a Stand to know where to fix your Sta- 
tion Point, only obferve, That if you can but have a free Accef§ to the Ex- 
treams of the Line, whofe Length is required, you are certainly right ; for, 
if inftead of the Point being chofen at d, had been at % the Triangle ad 6, 
Fig. CXVIII would have been equal to the Triangle azé, Fig. CXV. and 
confequently, the Diftance of a b would be found as before. 

Taus you fee, how by making Triangles alike, an iriacceffible Length or 
Diftance may be taken or meafnred. 

AN inacceffible Diftance may be alfo found very readily, as following : 
Suppofe a b, Fig. CXIX. to be inacceffible, and its Length is required, 

PRACTICE. Affign any Point near thereunto, as c, in which fic down a 
Stake, and meafure in a direct Line from 6 toc, forwards to e, making ce 
equal to bc; alfo meafure in a dire Line from a to c, forwards to x ; and 
make cx equal to ac; then will the Diftance e x be equal to the Diftance 
a b, as required; becanfe the Angle acb is equal to the Angle ecx, that is, 
the oppofite Angles are equal. Q.E.D. 


THEOREM It Fig. CXV. 


That Triangle which hath one Side and two Angles equal to thofe of another, 
Shall be equal thereto in every Refpect. 


Lrv the Angles ¢fghnk, egf, bkn, of the Triangles efghnk be equal ; 
and let the Sides fg, nk, contained between thofe Angles be alfo equal to each 
other; then I fay, that their Sides are equal, that is, eg is equal to 4k, and 
ef tobn: But, however, let it be fuppofed, that the Side hk, is greater than 
£g, and that 7k is equal to eg, and draw the Line in, 


DEMONSTRATION. 


Tut Triangles efg, ink, have the Sides nk, fg, eg, ik, equal, (by Suppo- 
fition,) and the Angle egf, is alfo fuppofed equal to the Angle ihn. Now 
froin thence, the Triangles e fg, ink, fhould be equal in every Refpeét, 
and the Angles, ink, and hak, fhould be equal alfo; that is, the An- 
gle in k fhould be equal to the Angle br k; which cannot be, becaufe it is lefg 
by the Angle bni; but according to our Hypothefis, the Angle e fg is equal 
to the Angle bnk; and therefore bk cannot be greater than eg, nor hn grea- 
ter than ef; becaufe fg is equal toné, and their refpective Angles are equal. 


Q.E.D. 


P. "Tis true, Sir; by the foregoing Theorem, you have proved, that when the 
Sides of Triangles are equal, the Triangles themfelves are alfo equal. Pray, to 
what Ufe may this Theorem be apply'd 2 


M. To meafure inaccefftble Diftances, which frequently happen in the 
Practice of taking Plans of Buildings, Lands, We. where you are interrupt- 
ed by Water, or other Perfons Lands, on which you mnit not enter, but 

at 


M 
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at the fame Time muĝ compleat your Plan or Survey: To effe& which,” the 
foregoing Theorem, together with this and the following Theorem, will en- 
able you to wreftle wich all fuch Difheulties with a great deal of Plea- 
fure. h 

Surrost J want d to find the Breadth of the River mx, which cannot be 
meafured by zny Means; 1 then proceed to datermine its Breadth, a3 fol- 


lowing : 


PRACTICE. Firf, Range out on the Ground a right Line as xp, and 
in any Part thereof, near the Side of the River, allign a Point, as ut 05 and 
thereon raife the Perpendicular el, of any Length, at Pleafure ; wherein al- 
fo athgn a Point in any Part thereof, as at /. Secondly, Sight or range in your 
Five or Ten Foot Rod, in a right Line between the Point 1, and the Point 
m, (where the Line p x, being continued, cuts on the farther Side of the 

Dai AO 5 st ` 
River ;) at §, 10, gee. Feet, or any other known Diftance from the Point lus 
at the Point 7: Alfo fec the Dittance of 17, on the Perpendicular al, from 
}to 8, and meufure the Diftance 1S. Thirdly, Make the Angle 8/9, equal to 
the Angle 7/8, and continue Ag, until it meet 4p in Pp, then will the T 
angle plo be equal to the Priangle mio; and if you make 05 equal to 
ox, the Diftance of 5 P will be equal to m x, the Breadth of the River 


required. 

THEOR et WG Se CAA 
if a Perpendisular be Lt fll fora the righi Angle of any right-angled plain 
z t 5 vie F ni ones 

Triangle on the opahan will divide the fame into two Triangles, 

£ I } 


Aceh i 


hich will be ality iberciv 


Ir from the right Angle 574, te drawn the Perpendicular tr, to the 
Hy pothenufe sq, ic will divide the right-angled Triangle qts into two Tri- 
angles qtr and rts, which fhall be alike, or equiar gular to the Triangle 


gis. 
DEMONSTRATION. 


Tux Triangles qts, 47% have the fame Angle h the Angle grt, qts, are 
both right Angles ; and are therefore equiangular. In the fame Manrer 
the Triangles 2” g, 4 #5» have the Angle, s common, and the Angles q #5, #74, 
being right, they are alfo equal; therefore the Triangle trg is fimilar, or 

B fo 4 i Be D q 2 
proportionable in every Refpect unto the Triangle q t s- OTEDI 

Puis Theorem is alfo applicable to finding inacceflible Diftances at one 
Station, as following: 


Tis required to determine the Diflance of r s 


Practice. Fir/?, Range out on the Ground aright Line any Way from the 
Point r, as r q, and thereon, from the Point r, raife the Perpendicular r+ of any 
Length. Secondly, Being furnifh’d with a {quare Joint-Stool, Table, or a 
{quare Board only, as bate, place any Angle thereof, as #, 09 or perpendicularly 
over any aligned Point, ast. Thirdly, Turn one Side of the Square about, until 
by the Side thereof you fee the Objeét or Point s, and in ther Pofition let 
cc remain fix’d, until by the other Side re you have found the Point q in the 
ined which is done by Sighting in an upright Staff placed at q, oF by 
continuing on the Side ze, until ir meets the Line rq. 


Now 


J 
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Now ’tis evident, that there is the fame Realon or Proportion of tr to rg, 
as of tr to rs; therefore if ¢r be multiply’d into itfelf, and the Product 
divided by rg, the Quotient will be 7s, the Diltance required, 


1 OS SAIC, is 
Surtosz tr be 12 Feet, and rq, 4 Feet. 


Now from the Confideration of Then 12 
thefe theorems, you may readily de- Multiply’d by ia 
termine all inacceflible Diftances, as 
they occur or happen in Practice; 
which no Learner could imagine at pea 
his ürt Reading of the Theorems 24 
only: And it is the very fame Thing T 
with every vther Problem of the pre- À 
ceding Lectures, 23 will now be de- 
clared : So rhat my witty Readers, who have faid, many of thefe Problems 
were ufelefs, will be convinced that they have found Fault with what they 
have nor underltood; and which indeed, I believe, has been the only Caute 
of their ill-natur’d Cenfure: For none but the Stubborn, the Conceited, and 
the Ignorant, will condemn the Labours or good Intentions of others, 
or pretend to be Judges of a Knowledge, to which they are entire Stran- 
gers: Whilft the judicious and thinking Man maturely contiders, without 
Prejudice, che Reafons and Caufes of every Thing prefented to his Confide- 
ration; and to fuch only do T dedicate this Work, 


Divide by Oa 
12 l 


PUR O eita wi L ey CRo 


To take the Quantity of an Angle in a Building, and delineate the fame om Paper, 
&c. by the Help of a Two-Foot Rule, or Ten-Fout Rod only. 


Surrosz I am to take the Angle ace, and reprefent the fame on 
Paper. 


Praciicr. Firf?, From the angular Point c, meafure off any Diftance, as 
10 Feet towards a, as to b; and from e towards e fet off the tame, or any 
other Diftance, as to d, which is 15 Feet from c, becaufe of the Opening at 
A. Secondly, Carefully meafure the Diftance contain’d between the Points b 
and d, which note down on a Piece of Paper, and fuppofe to contain 20 
Beet and ten Inches. This done, draw a right Line on Paper, at Pleafure, 
as / Bx, Fig CXVIL and make f x equal to ed, 15 Feet, of any Scale of Feet. 
Third’y, Take in your Compuafles 20 Feet ro Inches; and on the Point d, de- 
fcribe the Arch b4; alfo onf, with the Diltance of 10 Feet, defcribe the 
Arch aa, interfeCting bb ind, and draw the right Line fe through the 
Point d, then will che Angle efz, be equal to the Angle acd; becaufe the 
Triangle dfx, is fimilar to the Triangle bed. 

In the fame Manner, the Angles, bi and v xy are taken as follow- 


Firfl, Sev off from the angular Point 7, to 4 and k, any Number of Feet ; 
fuppofe three Feer each, and meafure the Diftance bk, which let be four Feet 
and four Inches. This done, let the Line gy, Fig. CXVII be drawn parallel 
to fx, at the fame Diltance from fx as gy, Fig. CXVII is from ¢e, and make 
them both equal. Secondly, Make gk equal to gi; and on the Point 4, with the 
Diitance of three Feet, defcribe the Arch bi Thirdly, Make bi equal to four 
Feet four Inches, the Length of bk, and from k, Fig. CXVH. through /, 
draw the Line ki, and the Angle bki, will be equal to the Angle bik, 
Numa. XII. Sims Fig. 


2 


ing 


r 


166 The Principles of GEOMETRY. 


Fig. CXIII. Proceed in the fame Manner with the Angle wxy, Fig. CHIL 
and Angle x 7y, Fig. CXVIL. which will be equal to eac h other alfo. 

Now you are to obferve, by this Method, that all manner of inward 
ernal Angles may be very correctly taken, provided that the Diftances 
fer off from the angular Point, be as great as podfible, and not very 
rt; becaufe in long Lengths you will be more liable to Errors, 


P. Pray what do you mean by internal Angles ? 
A 


Mi. ALL fuch Angles, whofe Quantities are each lefs than 150 Degrees, as 
the Angle ace, Fig. CXIII. whofe Meafure is the Arch DI, whichis lefs than 
Degrees, by the Arch PD; becaufe PD and DI, taken together, are but a 
Semi z le, or 15o Degrees. Of this Kind are the Angles At, 1, 6, 9, 7, of 
IV. and K, a, 6, usa of Fig. CKVIL ‘ 
the Arc a D es be confider’d without Side of the Angle DCJ, it will be 
afure of the Com it of the internal Angle, and is called an ex- 
i an a Semicircle, or 180 Degrees, by the Quan- 
f the A Kind are the Angles at k, 7, 9, and v, in Fig. 
CXL and m, id d,6,s, and 9, in Fig. CXIV. as alfa are the Angles 

k, a,6,v, ands, in Fig. CXVIL 
w the Manner of taking thefe external Angles, are exactly the fame 
as before for internal A o which will appear by the following 
AMPLE, ‘ 


at 


tity of the external Angleikn, Fig. CXUI. and to 
delineate the fame. 
cTicr. Firft, Ay pply your Ten-Foot Rod from the angular Point 4, 
I Und thereof reft in a dtraight Line with the Side ik, 
Secondly, Re the End of the Rod 
angular Point k unto /, at which Place 
fure the Diftance mi ‘This dong, apply 
id continue out ki, Fig. CXVIL towards 4 and on 
is of 10 Feet, equal to the Length of your Ten- 
t t Rod, defe Arch im, and make Im thereof equal to /m of Fig. 
CXUL and diem drawing i e right Line za through the Point m, and equal 
in Length to 4 », you will have deferibed the external Angle kia, which will 
be equal to the Angle i n, as required. 

AFTER the very fame Manner are all the other Angles in Fig. CXIII 
taken and delineated in Fig, CXVIL as alfo are the enteral Angles of Fig. 
CoO, dar awe ce nerds in Fig. CXVI. which being fo very “plainly ex- 
plain’d by the Lines themfelves, meade no farther Explans ition. 

Berore I conclude this Problem, 1 muft obferve to you, That when in- 
ternal Angles are very large, as to contain about 160, 170, or 175, We. 
Degrees, there is fome Difficulty to determine the rea! Hams of E 
#s for Example: I would take the internal Angles 7, 9, 6, and at 1 of Fig. 
CXIV. Now if I proceed, as before deliver’d, Pad fet off equal Eea on 

cach Side of a angular Point, as to v and y, at the Anglez, and to Z X, at 
the Angle 9 ; then the Subtendent Lines will be vy and ZX, which laft isnot 
valy Tow Eo Z9 and9 X taken together, and therefore very liable 
to Error; which may be prevented by the following Methods : 


make a Mark alfo; 


to your Paner-Dra 


the Point 7, witha 


METHOD 
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Mes TBO) i 


Firf, Brinc fornifh’d with two Rods of equal Length, (the longer the 
better,) fuppofe each ten Feet; meafure off one of their L s from the 
angular Point a untoe; at which Point apply one End of the other Ro 
bring both their other Ends to meet at the Point m, at which Place ni: 
a Mark with a Stake, @e. Secondly, Keeping yet the Rod at the angular Pe 
t, and the End of the other Rod being placed at f, bring both their Ends 
together in the Point x; and then will you have defcribed two equilateral 
Triangles, whofe Sides are feverally equal unto 10 Feet, Thirdly, A M 
being made at x, remove away the Rod, and place it fromt to J, and me: 
fure the Diftance yx: And thus have you taken the Angle in three Parts, 
which is eafily deferibed on Paper as following : 


Practice. Firft, Suppofe At was a Line drawn at Pleafare on Paper, 
and made equal in Length to Az, by your Scale of Feet. Secon dly, ‘Take 10 Feet 
from your Scale of Feet, and therewith complete the two equilateral Triangles 
tuw, and twx,; and ont, with the fame Radius of 10 Feet, defcribe the 
Arch xz. Thirdly, On x, with the Radius xy, deferibe the Arch pp, inter- 
feéting the former in y; and then drawing the Liner through the Point y 
you will very correctly lay dowa the Angle A ¢1, as required, 


MAERT GIO DAT, 


Ostust Angles of this Kind may be taken at twice, and very juflly 
allo. As for Example: I would take the Angle $ a 6, of Fig. CXVI. 


Practice. Eirfh Compleat one equilateral Triangle as before; as eaf, 
and make ag equal toaf; alfo meafure fg. This done, let the fame Line 
k a reprefent a given Line, and at the End a, compleat the equilateral Tri- 
angle e af. Secondly, Take 10 Feet, e's, equal to the Side af, and on a de- 
fcribe the Arch zs alfo on f; with a Radius equal to the meafured Diftance 
of fg, deferibe the Arch a m, interfeCting the former in & Thirdly, Through 
the Point g, draw the Line ax; which will compleat the Angle, as requird. 


AS Ee O seni: 


Suriose the obtufe Angle sv, Fig. CXVI. is to be taken ; Which may 
be exlily done as follows: 


Practicr. Férfl, Meafure in a right Line from v towards n, and when 
you are come at x, dire&łly oppofite to the Angles, there flop, and note 
your Length meafur'd; which we will fuppofe to be 42 Feet. Secondly, 
From the angular Point s, let fall the Perpendicular sx, on the Line x v, and 
meafure its Length, which fuppofe to be two Feet and fix Inches ; after 
which meafure the Refidue of the Length x x, which fuppofe to be 25 Feet. 
This done, delineate the Angle as following : 

Firfl, Draw a right Line as nv, which make equal to°67 Feet, from 
your Scale of Feet, which is the Length of ax and xv taken together, and 
make vx equal to 42 Feet. Secondly, on x, erect the Perpendicular xs, 
which make equal to two Feet and a half, and then drawing the Lines 
as andsv, they will compleat the obtufe Angle 7 sv, as required. 


PROBLEM 
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PROBLEM I. Fig CXXY. 


"r: 


The Out-Line of a Side of an irregular Building (as abeknos) being given, to 
delineate a Plan thereof, as tvbhnol. 


Practicr. Firf?, Draw a tight Line at Pleafure, as tx, and make tv 
equal to ab, 13 Feer, (by your Scale of Feet and Inches,) and continue ab to- 
wards c- Secos Make the Angle bux equal to the Angle ebe, as taught 
in Prob. XVIL Lect IL and in the Ufe of Theorem I. LeG. VI. alfo make 
bv equal to cb, 16 Feet. Thirdly, Make the Angle bv equal to the Angle 
keb, and the Side bb equal to the Side ek, 15 Feet. Fourthly, Make the Angle 
b bf equal to the Angle ekg, and continue f b towards k, making hx equal to 
km, 15 Feet. Fifthly, Make the Angle baw equal to the Angle kmo, and 
make #o equal to #20, 10: S. Sixthly, The Side mo being continued to- 
wards q, and the Side no towards m, make the Angle ow equal to the Angle 


soq, and draw lo equal to os, 11 Feet 2 Inches; and then the Thicknefs ga, 
being drawn parallel thereto, the Plan will be completed, as required. 


EROP CEM li Fg OXX and CXXIII. 


The Out Line of an irregular Building, as fabcde, Fig. CXXI being given, to 
delincate a Plan thereof, as mghik 1, Fig. CAXHI. 


Firff, Draw a right Line at Pleafure, as nk; and at one End 
the Angle n kż¿ equal to the Angle ede: Alfo make Ik 
equal to ed, 21 Fect 1 Inches, and ki equal to de, 21 Feet. Seconály, Make 
the Angle kib equal to the Angle dch, and make ib equal to ch, 30 Feet. 
Thirdly, Make the Angle ihg equal to the Angle cba, and make gh equal to 
ab, 32 Feet. Fourthly, Make the Angle bgm equal to the Angle baf, and 
make gm equal to 4f, 26 Feet 6 Inches. Fifthly, Make the Angle gm! equal 
tothe Angle afe; which, if your former Work be truly perform’d, will be 
done by joining #4, and ml will be afo equal to fe, 19 Feet and 3 Inches, 
and complete the Plan, as required. 


PRACTICE 
thereof, as at k 


PROBLEM Il. Fig. CXAII. 


To take the Plan of the Out-Line of any irregular Building, without meafuring any 
Side, or taking any Angle thereof, and inacceffible alfo, as the irregular Plan 
abcdefgnhikl mop4, which is inviron’d with Water, and therefore none of 
its Sides or Angles can be meafured , and pet a true Plan, with the juft Meafures 
thereof muft be made, and that alfo with no other Inflrument, than a common 
Five or Ten-Foot Rod, as being always to be bad in any Place, and an Inflrument, 

whofe Afpect is nor fo aftonifhing to vulgar Eyes, as the Plain Table, Pheodilite, 

and Circumferentor; » kofe Ufes I fhall very carefully explain, and compare with 
the Ten Foot Rod, &c. inthe Fifth Part hereof. 


Tuss Plan may be moft exaĉly taken by the three different Methods fol- 


1} oF 
lowing. 


METHOD I. 


Practicr. Firff, Walk about the Building, and obferve at how many 
Stations you can be capable of feeing all the Angles contain’d therein ; for 
which Purpofe, in this Example, I have afign’d four, as at the Points A, B, 
D, C; at which Places fix up Station-Stares, or Rods, about five Feet high, 

perpendicularly. 
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perpendicularly. Secondly, Being furnifhed with an Afli{L.nc, 
be furnifhed with {hore Station-Staves, or ftrair Rods, a 
Length, place yourfelf at one of the Stations, as G, and di 
Lines, between the Station C, and the feveral Angles p.o, 
ereCt thole Staves or Rods at the Brink of the Water, as at tl 


&c. Thirdly, Meafure in a right Line from C, towards the Angle p, unto the 
Rod at x, which Length fer down on a Piece of walte Pape nd then fnd 
the Length of xp, as ie taught in Theorem IL and !. here we This done, 
order your Allittant to ttand in a right Line with yourfe If at x, and Station C, 
as ac or about the Point 9, and raele i in a right Line from C unto him, 


until you have meafured firt the Diftance C 22 equal to Cw, and afterwards 
from 22 unto 9, the Diltance equal to px; then will rhe Di ae nce Cg be equal 
to the Diftance Cp. Fourthly, Meafure Cee C, towards the Angle o, unto sae 
Rod at x, which Length fet down, and find the Length xo, w hich add unto 
Gre dhen Ure& your Aflittant to ftand in a right LI between x and C, as 
at or about the Point 8, and in a right Line Tom © unto him, meafure off 
the Diftance oC, as at the Point Ge thea will the Diftance of the Points 5 
and 9 be equal unto the Diftance’ of the Angles p ando. Fijthly, Meafure 
from C, towards the e Angle m, unto the Rod at x, which Lengt! 1 fet Seay as 
before; as alfo the Len , which you muft fnd as onal and ad 
unto the other: Then direct your AMiftunt to {land in a right Line between 
x and C, as at or about the Point 7, and in a right Line from C unto him, 
meafure ce the liftance m C, as at the Point 7 ; then will the Diftance of the 
Points 7 and $, be equal to the Diltance of the Angles D and m; and rhe Angle 
789 is equal to the Angle pom, but is reverfed. Sixthly, After the fame 
Manner, make C6 equal co /C; alfo C5 equal to 4C; alfo C 4 equal to iC; 
alfo C3 cqual to bC; alfo C2 equal to #C; alfo C1 equal togC; and draw 
the right Lines 6,7; 5,63 4,5 5; a E R wich willl be equal 
to the Sides of the Building mJ, Ih, ki, ib, bw, and wg; but are reverfed, as 
before obferved. 


Now, to reprefent them in their true Pofitions, we mult reverfe them 
again; which is done as following. 


Asstcn a Point in any Part of the Area before them, as at F; through 
which, from the feveral Angles before found. as at 1,2,3,4, 5,6, 78.5 3, dey 
right Lines at me an d make F 18 equal to 1 F; alo F17 equal to) BIOs 
allo F 16 equal to 3 F; alfo F15 equal to 4F; al. Fry equal to 5B alfo 
F 13 equalto 6F; alfo F12 equal to 7F; alfo Fry equal to $F; and dlattly, 
F 10 equal to 9 F: And then 1 drawing the right IE NOES HELI 2 Wy WSS 1A. ee 
13,043 14,155 15,165 16,17; und 17, “18; they will be aay, equal to 
the Sides of the Building p o, om, ml, 1k, ki, a) bn, and #g; and the Taal 
Angles at 10, 11, 12, 13, I4, 15, 16,1 z, and 18, will be the very fame as 
thofe of the Building at po Mio ag 


Tuts being underftood, which is very eafy to do, you may at the Station D, 
in the fame manner, find the Sides ba, Ad qp and po; whichlaftSide, tho’ taken 
before at Station C, baat be now again taken to find the Angle gpo, phere ae 
we could nottruly join theSides ba, ap and gp, unto the ones before taken 
in their true Pofitions. Which El Sides, by the firft Reverfion, will be 1,2; 
2,3; 34; and 4,5: And chen afligning at Pleafure the Point 6, by reverfing 
thei again through the faid Point, as bine taught, the Lines GH, HI, IK, 
will be equal to the Sides of the Building ba, aq, qp and po; as alfo will the 
Angles H, I, K, be equal to the Angles 4,9, p, and in a right Pofition alfo. 

Tt Ix 
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In the fame Manner, P, O, N, M, L, will be found equal to the Sides 44s 
b,c, d; and R,S, T, V, W, equal to c,d, e fig; and fo will you have taken all 
the Sides and Angles of the given Building, without once meafuring any 
Part thereof. 

THE next Work, is the Manner of connecting them tog 
Plan. 


ther into an entire 


Which perform as following. Fig, CXXIV. 


Practice., Firff, By Pror. I. hereof, make b,c, def g,b,i k, equal to 10, 
11, 12, 13,14, 15. 16, 17, of Fig, CXXI. and becaufe that the Siles KQ, 
and 10, 11, are the fame, therefore on 4, Fig. CXXIV. make the Angle abe 
equal to the Angle IKQ; and then make bagp equal unto KIHG. Secondly, 
GH and NO being the fame Side, (equal unto ba of the Building.) therefore 
make the Angle pqa equal unto the Angle GHI, which is alfo equal to the 
Angle NOP; and then make pon equal to NME. Thirdly, ML and RS 
being the fame Side equal unto cd of the Building, therefore make the Angle 
on m equal unto the Angle RST, and make anmik equal to STV W; and if 
that you have truly perform’d, the Line V W, which in your Drawing is the 
Line kf, will clofe up your Plan at k, as required. 


As this Method of meafining Plans i. intirely new, I make no doubt but 
that the carping Critick will make his Ubfervations and Reflections thereon, 
and Obje€tions againft it. But that he may not have all the Trouble thereof, 
J will, for his Eafe, make the frit Objection, and then refer the Remainders, 
if any, for him to difcover. : 


© Be GTO N 


To difcover the real Length of the Sides, and the Quantity of the Angles 
of Buildings by this Method, much Space or Room about it is required for 
the Operation, and the Ground to be very nearly fmeoth or level, otherwife 
*tis not praClicable ; and this is the only Objection that I know of can be made 
again{t it. For where there is Room fufficient. and the Ground nearly level, 
it is infallible, if Care be taken in the Operation. 


N.B. And fince that oftentimes we may not have Room fufficient for the 
Pratice of this Method, I {hall therefore fhew how to perform the fame Work 
in lefs Space with a Ten-Foot Rod only, as aforefaid. But however, let not 
the foregoing Method be rejeCted, fince that on fome Occafions it may be of 
very great Ufe to you, as I in Prattice have often experienced, 


Ral Te IO ist (0) 10) 16, Fig. CXXII 


Firff, Affign the proper Stations, as A,B,D,C, and then begin at any one 
thereof, as at C, as follows. Secondly, Let your Afliftant fix up two fimall 
StationeRods, or Staves, at the Points X and 1 c, at any equal Number of Peer 
diftance from C, as 10, 20, We. and in right Lines beeween the Stations DC 
and BC. Thirdly Being provided with a Ten-Foot Rod, and a Line long 

ao ~ T . 1 ie oO 
enough for the Purpofe, apply one End of the Line unto the Rod at X, and 
ftrain ic by the other Rod at 10, as nearly level as you can. Fourthly, On two 
Sticks fet up, as ab, bd, Fig. CXXVI. hang a Plum-Line as be, fo that the 
Bob ¢ hang exactly over the Station-Poing C; and your Affiffanc having an- 
other Plum-Line alfo, caufe him to hold it up by the Side of the Line, move 
ing it backwards and forwards, until you have directed him, in a right-lined 

} S 


Polition, between the feveral Angles p,0, m, /, k ihng, and the Plumet over 


the 
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the Station C; at every of which Time, let him exactly mark the Side of the 
Line X10, and meafure the Diftance from X, as at the Points 1, 2, 3, 4, 5, 6, 
728, 9,10. Fifthly, Meafure the feveral Diftances from the Station at C, unto 
the Angles po, mk, ihag, and enter them down in a Book for that Purpofe, 
as follows. 


Feet. Inch, Feet, Inch. 

jp i © fl 4 4 

7 2 23 3 4 

s We es} 2) E 
The Diftance from the | 7 3: 9 | And Quantity of An- |4 13 3 
the Station C, untos k 26 of gles on the Line,{5 16 3 
the Angle je 28 4 | from X to | o ca © 

b 47 0 F aR i 

a 64 4 S 2g  & 

Lz 63 6) C9 3a © 


Sixthly, Proceed in the like Manner at the other Stations D, A, B, and enter 
them accordingly. Which being done, you may delineate from your Book 
a true Plan thereof, as following. 


Firf?, Confider to what Magnitude you would make your Drawing, and 
accordingly proportion the Size of your Scale. Which being done, draw a 
right Line at Pleafure, as wx, Fig. CXXIV. which make equal to the mea- 
{ured Diftance of your Stations D and C, 8g Feet; and on +, with the Radius 
of 26 Feet, equal to XC, deferibe an Arch as ry, and thereon fer 34 Feet 
from r to 10, which is equal to X 10, the Meafure of the Angle DCB, and 
draw the Liner 10. Secondly, Make the Divifion rl, 72, 73, r4, 75, 16, 
r7, r8, r9, equal to the Quantity of the Angles obferved and meafured by 
the Side of the Line, and enter’d in the lait Column of the Table; that is, 
make y 1 equal to X1, and draw bx equal to 71 Feet, the Diftance of the 
Angle p from the Station C; alfo make r2 equal to X2, and draw cx equal 
to 57 Feet 6 Inches, the Diftance of the Angle o from the Station C, and fo 
in like manner the others: Which, when done, you will have produced the 
Points 4,¢,4,¢,/,g,4,i,4; and then the right Lines be, ed, de, ch fz, gh, hi, 
and 7k, being drawn, will be the Sides po, om, ml, 1k, ki, ib, bn, ng, which 
are Part of the given Plan. Seventbly, Begin again at the next Station D, and 
proceed in every Refpeét as at C; after which, fet off the fame by your Scule 
of Feet ar w, Fig. CXXIV. In like manner proceed at the Stations A and B, 
and fet off the fame at v and t, and you will have com; leted the Plan within 
the Limits of A, B,D, C, as required. 


Note, When Lines of Diflance from the Station.Points falls very obliquely 
on the Sides of the Building, as pC and oC on the Side po, “twill be beft 
to make Oft fets, as go and bp, from the Line LC, whofe Lengths 
may be found by TheoremIL and HI. and will determine the angular 
Points p and o with Certainty, that is not fo eafily done by the foregoing 
Directions. 


Tue like is to be obferved at the Angles of the Building ab, cd, which are 
in general determin’d ia this Manner, in Fig. CXNIV. as appears by the Ifofe- 
cles Triangles at the Angles cb, gp, on. The whole being fo very plainly ex- 
hibited by the Lines of the Diagrams, it is therefore needlefs to fay further 
thereof- 

IRREGULAR 
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Irrercunar Inacceffible Buildings may be alfo plan’d as following. 


METHOD Ul. Fig. CXX. 
Let abcdefghiklmno be the Out-Line of a Building, environd with Water, 
and tis required to make an exact Plan thereof. 


Practice, Firf}, Alfign about the fame a futhcient Number of Stations, 
aiqrst, up, at which Places fix down Stakes, ce. and with your Ten-Foot 
Rod meafure the Diftance between each; and alfo take the Angle at every 
Station, as is made by the right Lines contain’d between them. Secondly, By 
Prog. Il. hereof, lay down a Plan of the Stations and Lines between them, 
(which we will fuppofe to be the Plan grs, put.) Thirdly, Being provided 
with the fame fguare Board, or Joint-Stool, as directed for the Ufe of finding 
Inacceffible Diftances in Theor. If. and IH. apply oneSide thereof unto the 1 ine 
pv, and move it along the fame, until by the other Side you fee the Angle #; 
then by its Side, oppolite to the Angle, draw the Line 1,15. In the fame 
Manner, perform again at every other Angle as at the Points 2, 3, 4, 5, 6,7, 8,95 
10, 11, 12, 13, 14; and then will the Lines m1, 02, 42, aly BS ey EDs 
fS, g9, BIO, itl, R12, £13, mI4, be fo many Offiets, whofe feveral 
Diftances on every refpective itationary Line, being truly placed according to 
their Meafures found, and Length difcover’d by Theorem H. and III. being made 
correfpendently equal ; then Lines being drawn unto the fame, will complete 
the Plan, as required, as in the Figure is moft plainly feen, by the feveral 
Lines that conftruct the fame. 


THEOREM UV. Fig. CXVII. 


Equiangular Triangles have their Sides proportional. 


Ir the Triangles m xy, Iz, are equiangular, that is to fay, that the An- 
gles wx y, 19%; XW, JIZ be equal, there will be the fame Reafon of 
xwto xy, asof y1 toyz. In like manner, the Reafon of xw to wy, thall 
be the fame with that of yi to 1g. 

Continue the Sides xm, and <1, until they meet in v; and becaufe the 
Angles wyx, and 13y, are equal, therefore the Sides wy and vg are parallel, 
as alfo are the Sides vx and 1 y. 


DEMONSTRATION. 


In the Triangle vyz wy is parallel to the Hypotheneufe vz, and therefore 
there fhall be the fame Reafon of xw to wv, as of xy to 7x; alfo there 
hall be the fume Reafon of wx to xy, as of 1y to yz. In like manner, 
1y being parallel to the Perpendicuar vx, there fhall be the fame Reafon of 
vi to 1x, asof xy to yz; and alfo of wy to xy, asof 1% to 9z. 


Hence ’tis evident, that the Parts of Equiangular Triangles are ref{pective 
ly proportional to one another. 


Turis being underftood, we will now proceed further, on divers other Me- 


thods for Taking and Delineating of Plans, as they may varioufly occur unto 
us in our Prattice. 


PROBLEM 
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PROBLEM IV. Fig. CXXVII. 


To take the Plan of an Irregular Curved Line, as AB. 


Brrorr you begin to take the Plan of any Lands or Buildings, walk over 
the fame, and make, as you go, a rough Draught of the fame at Gueß, as 
nearly true as you can, on a Piece of Paper, fignifying therein every Side and 
Angle, without any Regard being had to the Exactnels thereof; which youare 
to call an Eye-Draught, (as being made by the Eye only, without any Mea- 
furement for forming of the fame,) whole Ufe is, for to receive on 
its feveral Sides an Account of their Lengths, as alfo of their refpettive 
Angles: From which you are enabled to delineate an exact Plan of the 
Premifes meafured ; which is called by Artizans, The Taking of a Plan. 

Practice in the Field: Firff, aflign two Points, as as, on whi-h erect 
two Sticks; and then fuppofe a righe Line to be drawn between them, which 
allo reprefent on your Paper. Secondly, In the Lineas, and againft every res 
markable Turning in the Curve, as at the Points b c,d, e.f g,b,i, ky be, ty 
0,95957, fix down {mall Sticks, and meafure from exch of them, as nearly ar 
right Angles as you can, from the Line as, unto the’ Curve ; and to each of 
them, in your Eye-Draught, affix its true Length, as al fo its true Diftance from 
the Point a : Or otberwife, beginning at a, meafure towards s, until youcomeath; 
which, fuppofe to be 11 Feet, which fet down in your Eye-Draught ; and then 
meafure the OfFfet bt, (as nearly {quare frem ab as you can,) which fuppofe to 
be 15 Feet, which fet down thereto in your Eye-Draught, as in the Figure. 
This done, proceed towards s, until you come to e, where you fup- 
pofe “tis neceflary to take a fecond OfF-fet; whofe Diftance from a, fer down 
thereto in your Eye-Draught, and then meafure the perpendicular OF fet v,e, 
fuppofe to be 30 Feet, which fer down alfo as inthe Figure. Proceed in like 
Manner, to take all the Refidue of the OiFfets, as fhall be judged neceflary for 
the Purpofe, (the more, the better,) and then you may delineate the fame 
truly, 2s following: 


PRACTICE on the Paper: Draw a right Line at Vleafure, as as, and with 
any Scale of Feet, as you shall make choice of, 


Feet. Feet. 

eae fe 3) te a ris ` 
ac | 22 cv 30 
ad | ge | dw 3+ 
ae 43 1 ose 31 

af | A fy 32 | 
ag 62 8X 38 

ah 74 bt | | 39 s é 
i / 86 | andthe | 72 37 
Make <4 f sequal to< 98 * Of Set ka > equal to < 3 
al 114 ly 28 
am 122 my 31 

an | 132 j 26 137 i 
| ao | 142 pe | 38 
ap 151 ps 35 
aq 159 19 ai 
wary E \rIOJ g 


Numse. XV. Uu and 
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And thovgh tke Extreams thereof, hT, m, 595%) 1) 2) 39 4) 51 65 7, 8) 
10, draw, or trace the curved Lire recuired. 


PR OLEM V Fig, CXXIX. 


ake the Plan of a Piece of Land bounded by an irregular curved Linc, as b, d, 
cf, h, l, p, wbich may be feh from one Station ia or near the Middle 
thereof. 


PRACTICE in the Field: Fifi, Make an Eye-Draught thereof, and in its 
Sides align four Points, as b, e, h,k; in which ere€t four Station Staffs, and 
re prefent th e fume in your Eye Draughe, and therein alfo draw Lines repre- 
a be, eh, bk, and bk, whofe Lengths being feverally meafured, and the 
ets that are necetlt ary for the taking of the Curve, being taken, as before 
ght in the lait Pro blem, you may proceed to the Delineating a true Flan 


ti se as following : 


PRACTICE on Paper. By Prob. W. of Lect. IV. make the Triangles eh k and 
ebk, that their ae i fhall be equal to the Meafures thereof taken 
and exprefled in your Eye-Dravght; that is to fay, 


Pet 

sE Ip 3 25 

In the Triange eh k, the Side e k to be equal to ® 91 
eg 6y 


ek gı 
And the Triangle bek, the Side 4 b e ẹ to be equal to 2 %y 
bk 77 
Wherein obferve, That the Side e k is common to both ithe Triangles be Z and 
ehk. Lally, Meafure and ter off every Offer, as they have occurr’d, and 
through their Extreams, draw or trace the curved Boundary, as, required. 


JO WR CO) 1G Tes OWL TS COG, 


To take the Plan of a Piece of Land, bounded by divers unequal Sides, whofe S 
t ne be all feen from any one Point taken within the fame ; as a,b, c,d, e, f 
sy WL, i Ms il 1 Soh 


? 


Notz, When the Out-Lines of Lands or Buildings cannot be all feen 
from one Station, we muit have Recourfe unto two, or more Stations, in 
Manner following: 


Practice inthe Field. Tirf?, Go about the Ont-Line, and make an Eye- 
Draught thereof, and draw Lines from Angle to Angle, to divide the fame 
into “Triangles, as in the Figure. Sveandly, Rede every Side, and note it 
down in your Eye-Draught on ev a Side, as in the Figure; and then proceed 
to delineate the fame, as following 

PRACTICE on Paper. Firft, Draw a right Line, to reprefent a c, egual to 
72 Feet 10 Inches, by your Scale of Feet, and by Deen em II. lea ly. 
compleat the Triangle a be, making ab equal to 30 Feet, and be equal to 47 
Feet : Or otherwife, if ato n had taken the Off-fet bo, and made it equal to 
a4 Feet, 6 Inches, at 32 Feet diltance from a, and drawn the L 


Tbe Priaciples of GEOMETRY. as 

— eee 
b,c they would alfo have compleated the Triangles bac, as before ; and which 
is fometimes neceflary to be fo perform’d, when, by Water, or other Im- 
pediments, we cannot meature from a to b, or from b toc. Secondly, On 
the Line ae, compleat the Triargle acn, making the Side a a, equal to 60 
Feet, and the Side cx» equal to 40 Feet; alfo on the Line a #, at p, 21 Feet 
Dillance from n, fet off the OF fet pl, egual to 24 Feet, and compleat the 


Triangle ain: Likewife on the Line al, compleat the Triangle am I, making 
the Side a m equal to 24 Feet, and m? equal to 34 Feet ; and then will you 
have deferibed the Sides z l lm, ma, ab, and bc, and their ral Angles 
alfo. Thirdly, On the Line cn, compleat the Triangle cen, making the Side 
ce equal to 71 Feet, and Side we equal to 75 Feet 6 Inches: Alfo on the Side 
ce, at g, 42 Feet Diltance from the Angle c, fet off the Of-fer qd, 24 Feet, 
and compleat the Triangle c, d, e, Fourthly, n k, being Lappofed in your Eye- 
Draught to be continw’d to r, and equal to 38 Feer, therefore on the Line 


€ 
ne compleat the ‘Triangle ner, making ar equal ro 28 Feet, as aforefaid, and 
reequalto 70 Feet: Alfo continue e r tot, making 7 equal to 18 Feet, 
and rk equal to 6 Feet, and draw the Side ki 19 Feet, which will compleat 
the Triangle kri  Fiftbly, On the Line ef, compleat the Triangle e7 h, making 
7h equal to 62 Feet 10 Inches, and Side eb to 77 Feet 10 fnches: Alfo on 
the Line e» compleat the Triangle e gb, making the Side eg equal to 43 
Peet, and Side g b equal to 52 Feet, Laflly, on the Line eg, at the Point s, 
31 Feet from the Angle e, fet off the Of-fer sf, equal to 10 Feet, 
and draw the Sides e f and Jg; which will compleat the Plan 
quired. 
By this Method, if Care is taken in meafuring truly from one Angle to 
the other, you miy moft correctly take and delineate any {uch irregular Plan 
that may be required, 


as re- 


PROBLEM VII. Fig. CXXXI. 


A Piece of Land (intended to be built on,) which is fo very irregular, as not for to fes 
all its Angles, under lefs than three Stations 3 aA I, 2, 3, 4, 5, 6, Fa G 
esy WS, 2 1S, Way i fe. 9, being givens to make a Plan thereof 
by Of fets, taken from flationary Lines, directed through any Pare thereof at 
Pleajure, uito the feveral Angles thereof. 


Practice in the Field. Firff, Walk about the Out-Lines or Bounds, and 
make an Eye-Draught thereof. Secondly, EreQ a Station-Staff in any of the 
End-Angles, as at A; alfo another in any Part of the Field, as at B; alfo 
another, as ar D; likewife another, as at E; and, laftly, another, as at E: 
Which faid Station-Points do you reprefent in your Eye-Draught, and draw 
right Lines from one to the other, as in the Figure, This done, meafure 
from A towards B, and againft the Angle 9, take the Offer, 69, exprefing 
its Length 15 Feet, and Diftance from A 20 Feet. Then proceed forwards 
rom b towards B, until ycu come againit the Angle 10, at ¢; and take the 
Ofl-fer c 10,14 Feet, and Diltance from A 35 Feet. Again, go forwards towards 
B, and againit the Angle 2 at x, take the Oftfet x 2, $ Feet, andDiftance 
from A 4% Feet: Alfo go forwards, and at d, take the Of-Set d1 1, 36 Feet, 
and Diftance from A, 67 Feet. Continue A B towards C, and at e, take the 
Offer ¢ 3, 26 Feet, and Diftance from A 93 Peet. Thirdly, At any Diftance 
from B, fuppole 16 Feet, make a Mark in the Ling AC, at h, and at the 
fume Diflance from B, fighe in a Station-Staff £, and meafure the Line gh 
very exaétly, which fuppofe to be thirteen Feer : All which, enter 
down in your FyeDraught on their refpedtive Places, Fourthly, 

meafure 


— 


176 The Principles of GEOMETRY. 


Meafure from R towards D, and againft the Angle 4, at fi take the 
Offer f4 31 Feet, and Diltince from B 28 Feet. Again, go oa towards 
D, and againit the Angle 5, at *, take the Offfet m5 14 Feet, and Diftance 
from B 45 Feet. Alfo go on towards D, and againft the Angle 12, at j, take 
the Offfer 112 42 Feet, and Ditlance from B 47 Meet. Likewife mealure 
forwards to & and there take the O%+fer £6 15 Feet, and 62 Feet from B. 
1 aflly, Meafure towards D, and at n take the Offfets12 29 Feer, and Dillance 
from BSS Feet. Fithbly, Set back 14, or any other Number of Vert from 
D to J, and at the fame Diftance from D, fight in a Station-Staff at s, and 
meafure Im very exa€lly, which fuppofe to be 22 Feet. All which Particu- 
lars do you enter down im your Eye-Draught, on their refpeCtive Places. 
yxtbly, Meafure from D towards E, and againft the Angle 14, at the Point 0, 
take the Off-fet o14 10 Feet, and Diltance from D 2Feet. Go on towards 
E, and againft the Angle 7, at p, take the Offer p7 20 Feet, and Diftance 
from D 51 Feet. Likewife meafure on towards E, and againil the Angle 15, 
at b, take the Off-fer b15 15 Feet, and Diftance from D Go Feet. Laflly, 
Meafure home to E, whofe Length from D let be 84 Feet. This done, fet 
16 Feet back from E towards D, on the Line DE at q, and at the fame Dif 
tance from E towards F, at s, fight in a Station-Staff, and meafure the 
Diltance sq very exactly: All which carefully enter down in your Eye 
Draught. Seventhly, Meafure from E towards the laft Station F, and againft 
the Angle y, take the Off-fet ry 21 Feet, and Diflance from E 5 Feet. Alfo 
meafure on, and againft the Angle 8, take the Offfer #8 21 Feet, and 
Dittance from E 36 Feet. ‘This done, meafure home to the Station Point F, 
62 Feet, and fet any Number of Feet back from F to v, fuppofe 11 Feet, 
and meafure wv, which let be 21 Feet; alfo vx, which let be 17 Feet. 
Laftly, Meafure wF 18 Feet, and Fx 15 Feet. Which Dimenfions being 
carefully entered down in the Eye-Draughr, you may moft exaCtly delineate 
the Plan thereof as following. 


Practice on the Paper. Firft, Draw a right Line at Pleafure, as ABC, 
making AB equal to 93 Feet. Secondly, Set 16 Feet from B to h, and on B% 
complete the Triangle Bhg, making Bg equal to 16 Feet, and gh equal to 
13 Feet. Thirdly, Continue Bg unto D, making BD equal to 99 Feet, and 
fer 16 Feet back from D to lL Fourthly, On the Line 7D, complete the 
‘Triangle ImD, making the Side Im equal to 22 Feet, and Di to 16 Feet; 
and continue Dm unto E, making DE equal to 54 Feet, and fet back 16 
Feet from E toq. Fifthly, On the Line qE, complete the Triangle qs E, 
making the Side qs equal to 27 Feet, and the Side sE equal to 17 Feet; 
and continue Es unto F, making EF equal to 62 Feet: And thus will you 
have laid down all your Station-Lines ready for fetting on the feveral Offers 
as following: 


Firff, On the Line AB, 


Feet. Feet. 
fAb ay (bg cis) 
fae] fs fr] [| 

Make He ae to 3 > and the Of fet 4 Pi $ equal to 4 He > 
jad | €7 | dir |36 
las) 932 KOR 426) 


Secondi, 
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Secondly, On the Line BD, 


Feet. Feet. 

(BJO a8 (f 4 ar 

|B» | [js I 5 | pi 

Make4 Bi pequal tos 48 $ and the Oft-fet 4 i12 Sequal to 42 > 

a | 62 | je 6j fs | 

Er [sg] \#I3J (287, 

Thirdly, On the Line DE, 

Feet. Feet. 


Do S) O14 10 
Make <D pe equal to sion the CiFfer 2p i equal to ae 
Db 60 hi5 15 


Fourthly, On the Line EF, 


Feet. Feet, 
MakeS E”? equal to 3 3g and the Off-fet $722 equal to Sarg 
’ 3 


Laflly, Set 11 Feet back from F to v, and on the Line Fv make the two 
Triangles wvx, and Fux; fo that 


wv 21 
The Sides a be equal to 3 Feet; 


Dx i74 


And then right Lines being drawn from the Extremes of the feveral Off-fets; 
will complete the Plan, as required. 


Now is to be obferved, That this Plan, which confifts of 19 Angles, 
is truly plan’d by taking of three Angles only, viz. thofe at B, D, and E; 
and therefore for Open Enclofures, that are not hilly or mountainous, 
I recommend this Method for the very beft that has been yet publifhed or 
practifed by any. 


PROBLEM VIL Fig, CXXXI: 


The Plan of a Picce of Land, confiffing of many Sides, whofe Angles are inacceffible 
by Bufbes, Wood, Bc. fo that we cannot by any Means meafure therein, to take 
their feveral Quantities; as a,b,c, d,e, f, g, h,i, being given, to find the 
Quantity of each within the Bounds thereof. 


Pracrice in the Field. Firfl, Begin at any Side thereof, fuppofe fg, and 
from any two Points therein, as at k and n, meafure off, at Right Angles, 
two equal Diftances, as mk and In, each 15 Feet; and through their Ends 
ml, range a Line at Pleafure, asop. Secondly, In the fame Manner, from 
two Points taken in the Side gA, (the farther from each other the better,) as 
at qw, meafure off, at Right Angles, to each the fame Length, fu thata Line 
palling through their Extremes, will pafs freely by the Buthes, dc. Suppofe 
cach to be 13 Feet; then a right Line being ilrain’d, fo as to pafs through 

Xx the 
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the Eads thereof, will cut the Line op in s, and the Angle osv will 


the Angle fgn. Ja the hke Manner, equal Daten being fet cF Hom rhe 
Side bi, as yz, 1,3, at the Points <2; and the right Line y2 being flrain’d 


to a through the Points 7,1, it will cur the Line rx in x, and the Ar 


c2 will be equal to the Angle g42: And fo in like manner all the ranil g 
‘Ang! es may be found, as required. And if we are recuired to make a Plan of 


j 
the fame alfo, then we tuuit proceed as following : 


S 
n 


Pirff, Havixc ranged Lines parallel unto aveny Side of the Ficld,. as eo 
faid, for thercby to difcover the Quantity of each Angle, as ina Nei), 20 5 

ASL IG 4 TWIG Ways O aha s x55 5314 aul 32 

Sccondly, Make an Eye Draught, exprefling every ‘ide, and ra Angie 
thereof ; alfo the parallel Off-fets to each Side, 

Thirdly, Meafure every Side, and every parallel Off-fet from each Ae ard 
place down thcir feveral Meafures on their refpective Lines; alfo take the 
Meafure of every Angle, as before hes been taught, which alfo place down 
accordingly. 

Fourthly, On Paper draw a tight Line at Pleafure, as 29, 31; a therein 
allume a Point as at 29, and from thence draw the night Line 29, 30, making 
an Angle equal to the Angle there meafured, and make the Lengeh of T 
Line 29, 20, equal to ae Length meafured on the Ground, as eaprefled | in 

the Fye-Draught. 

Fifthl;, Make the parallel Of-fets 22,245; 21, 20; alfo an ase saa as 
28; each equal to their Mi Lengths meafured ; and through the Points 
25,27, draw the Line af; and through the Poin ak, Silks draw the Li ine 
ab, both at Pleafure; and then will the Angle fab be equal to the Argle 
Pop eh 

Sixthly, Make dhe Lie 29, 31, equal to the meafured Length expreffed in 
the Eye-Draught, and at the Point 31, make the Agle 29, 31, p, equal to the 
ai meafured, and draw 31 p, at ele 

Seventhly, fom any two Points in the Line 31 p, fet off the two parallel 
Or tees, which make equal to their meafured “Lendl, and throngh their 
Extremes & and s, draw the Line fg, which will cut tafi in f; and ‘ieee 
af be the true Length of that Side, and the Angle afg will be oe to the 
29531, p. Proceed in like Manner to lay down every other Side, Angle, and 
parallel Off-fets ; and chen right Lines being drawn through their “aioe Be 
tremes, will ases: each aihe, and formal] che remaining Sides and Angles, as 
required; and as truly, as if you had free Accefs to Tee into every Angle 
without Obftrution. 


Note, If when the feveral parallel Lines for determining the Angles had 
been ranged, you had from any one of thofe Angles (as from the 
Angle 5) angel out a right Line at Pleafure, as A5, for a Stationary 
Line, and faa thence ekc Off-fets into every new Angle, as has a 
already taught in the laft Problem, and exprefled the fame in your F 

Draught, you would very readily from thence have laid down the faa 
by your Scale, with the parallel Of-fecs alfo; through which, Lines 
being drawn, would have exprefled the Plan of the W hole, as required, 


i 3 PROBLEM 
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PROBLEM IX. Fig. CXXXII. 


To tate the Plus of an irregular Piece of Land, in the Midf whereof there is a 
Tond of Water, which prevents the foregoing Methods from being put in Practice, 
asabcdefghikl m nop. 


PRACTICE in the Field. Firff, Make an Eye-Draught thereof, and therein 
draw right Lines from Angle to Argle, (as few as miay be,) as in the Figure, 
Secondly, Meafure every Line and Offfer; whofe Meafures place on the re- 
{pective Lines; and take fo many Angles thereof as are necellary, which 
herein gre the Angles at b,c,d,b,l,and m; after which you may delineate the 
Plan thereof, as following: 


PRACTICE on the Paper. Firfl, Draw a tight Line to reprefent bm, which 
make equal to 110 Feet, the meafured Length; and at 21 Feet, 51 Feet, 
and 74 Feet from m, fet off the Offfets An 11 Feet 6 Inches; Co 4 Feet, 
Bp 18 Feet: Alfo, on 4 lay down the Angle abm, with a Radius of Io 
Feet, and Chord Line of 13 Feet 6Inches, and make ab equal to 18 Feet. 
Secondly, Draw the Lines 4p, po, ov, and am; and make the Angle chr equal 
to the Meafures taken, that is, with the Radius of 20 Feet fet off a Chord 
Line of 13 Feet, as exprefled! in the Eye-Draught, and make be equal to 37 
Peet 6 Inches, Thirdly, On e, with the Radius of 10 Feet, fet from the Line 
bc the Chord Line of 12 Feet, as unto x; and draw xc out at Pleafure unto 
d, making ed equal unto 21 Feet, Fourthly, On d, with the Radius of 16 
Feet, fer from the Line ed the Chord Line 27 Feet, as unto F; and from d, 
through F, draw the right Line dg, which make equal to 72 Feet, and 
thereon, at 5 Feet, and 41 Feet Diltance from g, as at the Points 5 and G, 
fet off the Offers 5 f equal to 5 Feet, and Ge equal to 17 Feet; and then 
draw the Sides de, ef, and fg. Fifth, Continue dg unto h, making gh 
equal to 32 Feet; and on 4, with the Radius of 18 Veet, {rom the Line g b, 
fet off the Chord Line 25 Feet 6 Inches, as unto H; and draw 4H out ar 
Pleafure, as unto J, making %7 equal unto 76 Feet, and thereon, at 13 Feet, 
and 51 Feet 6 Inches, as at the Points zand I, fet off cheOfffets zi and Tk, 
making zi equal to 13 Feet 6 Inches, and IŻ equal to 18 Feet; and draw the 
Lines hi, ik, and kl. Laftly, Join ml, which will complete the Plan, whofe 
Length (if the Work be truly taken, and truly laid down,) will be found to 
contain 55 Feet, and the Chord Line of the Angle mils, with the Radius of 
17 Beet 6 Inches, will be equal to 26 Feet,as exhibited in the Eye-Draught. 


PROBLEM X. Fig. CXXXIV, 


7, 


To take the Plan of an irregular Piece of Water fituated within an irregular Field.! 


Pracrice. Firff, Make an Eye-Draught, and meafure all the Sides and 
Angles thereof, as by the laft Problem, making your Stations as few as poflible ; 
fuppofe at che Points 10, 14,17, A, 6, 7, and 8; and draw the Lines I4, 
10; 10,8; 14,17; 17A; AG; 6,7; and 7,8 : From all which rake the 
proper OfFfets unto the Edge of the Water, as alfo from the Sides of the 
Field; which delineate, as before taught in Problem IV, hereof, and you will 
complete the Plan, as required. 


PROBLEM 
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PROBLEM XL Fig. CXXXIV. 


To tate the Plan of as irregular Piece of Land, by going about the fame Wuhout-fide, 
in a Lane; and to deferibe the Lane aljo. 


Peacticr. Firfl, Make an Fye-Draught by going about the fame, as 
alfo of the Sides of the Lane, as they happen ; and then begin at any one Angle 
thereof, fuppofe at the Angle 14, and meafure the Side 14. 13 to be 48 Feet. 
Secondly, To take the Angle 14 13, 12, continue on the Side 13.12 towards 47, 
and make 13. 47,and 13.4, each equal to 10 Feet, and meafure the Chord Line 
47.4% Feet: Proceedin like Manner to meafure all the other Sides and Angles, 
whofe Quantities note down in your Rye-Draught, and afterwards delineate 
them, as taught in the foregoing Prohlems. 

Norr, If, as you go round the Field, you take the proper Offfets from 
the Side thereof, into every of the Angles of the Lane, as are exprefled in 
the Figure, you may truly delineate the Sides thereof alfo, and compleat the 
Whole, as required. 


PROBLEM XL Fig. CXXXV. 
To make the Plan of a Serpentine River, Brook, &c. 


Peacticr. Firfl, Make an Eye-Dranght, and afign proper Stations along 
the Side of the River, as at a, b, ¢, 4, 6, ih & bh ts k, 1, m. Secondly, Begin- 
ning at a, meafure to 4, and as you go forward, take the proper Off-fets 
from the Line a b unto the Fdge of the Water, whofe Dritances from 4, 
and Lengths from the flationary Line unto the Water, be careful to place 
down truly in your Eye Draught. Secondly, Meafure in like Manner from b 
to e, and note down the fame; alfo meafure back from c to a, and then 
you have the three Sides ab, 6, c and c, a, which forming the Triangleabe, 
is delineated by Prob, IL Lett. IV. hercof, and truly formsthe Angle ab e. 
‘Thirdly, Meafure from ¢ to d, alfo from g to a, and on ae cempleat the 
Triangle aed, obferving, as you meafure the Side ed, to take the proper O- 
fets therefrom unto the Water’s Edge, Fourthly, Continue cd to m, and take 
the Angle md; alfo meafure the Line d e, and take the proper Off-fets from 
the fame. Fifibly, Repeat the like Operation, at every of the other Angles, 
as you fee exprefly in the Figure, and your Eye-Draught will be compleated. 
After which, make your Plan therefrom, by laying down the {lationary Lines 
with their Angles and Of-fets, as before taught in the foregoing Ex- 
amples, and you will compleat the Whole, ts required. 


PROBLEM XEL Fig. CXXXVI Plate X. 


5 


To make a Plan of any Town, City, Se. 


THE Figure prefented, for this Example, is an imaginary Part of the’ 
City of London, began at Aldgate, and continu’d unto the Royal Exchange. 


Practice. Firfh Rangea right Line, as far as can be, through the prin- 
cipal Street, as A B, from Aldgate to Leadenhall Street and Corshill; from which 
take Off-fets, unto the feveral Angles of each Street, which come inro the 
fame on the Right and Left-hand Sides, as from d to k, from p to o, from r 


to 
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tot, from s to 2, from x to y, from » to zg; from 1 to 6, from 5 tog, from 
Sto 7, from 12 to 64, from 13 to 14, from 18 to 17, from 19 to 20, 
from 22 to 23, from 25 to 2¢, from 29 to 2%, from 32 to 33, from 35 to 
65, from 36 to 37, from 40 to 41, andto 39, from 44 to 45, from 46 to 
66, from 45 to 50, from 51 to 52, from 52 to 67, from 56 to 68, from 
57 to 58, from 60 to 61, from A to 63, and 62; obferving, as you go for- 
ward, to meafure and fet down on your Eye-Draught the feveral Diftances 
between the Off-fets; and then will you have taken the true Dimenfions of 
Cornhill, and Leadenbal-flreet; together with the Enterances in Exchange 
Royal-Exchange, Swithiws-Alley, Bircbin-Lane, Fincb-Lane, Grace-church-Si 
Pifhopleate-Preet, into Leadenball-Market, Lyme-Stireet, St Mary-Axe, Bilit 
Lane, Creyhound-Alley, lenchurch-flreet, Crouchet-Friars, and Duke’s-Plice.’ This 
done, draw a Line at Pleafure, and make it equal to the meafured Diftance 
from A unto B, and thereon fet off from your Scale of Feet the feveral Dif- 
tances of the Off-fets, and the Length of every Oft-fee alfo; and draw the fe- 
veral Lines from one Off fet unto the other, which will form the Sides of 
Cornhill and Leadenball-Strect. Secondly, Begin with the next principal Street 
that comes into the laft taken, as Bi/hop/eare-Street ; and in the Line AB, as at 
the Point 31, aflign a flationary Point; as alfo another at the upper End of 
Bifbopleate-Strect, as at D, at which Place ere&t a Station-Stail. Thirdly, Sight 
in another Station-Staff at 30, between the Points 31 and D, at ro or 20 Feet 
from the Point 31; alfo fet the fame Diftance from 31 to 27, and meafure 
the Chord Line 27, 30, the Quantity of the Angle, which note down on 
your Bye-Draught. ‘lhis done, meafure from 31 towards D, and take the 
Off-fets to each Side at the Angles of the Streets coming into the fame, as at 
64, the OfFfet to 65 the End of Threadneedle-Strect ; alfo at 6y and ay Whe 
Enterance into Crosby-Sguare ; alfo at 75 and 76, the Enterance of the Paffage 
out of Bifbopfgate: Street into Broad-Sitrect, alfo at 79 and 8o, the Enterance in- 
to Great Sr. Helens. All which being plan’d according to their refpeCtive Dif- 
tances and Lengths,,and Lines being drawn from one Oft-{et unto the other, 
will forin the feveral Sides of Bifhopfeate-Street. In the fame Manner proceed 
with all the other Streets from one to the other, obferving to plan erery Street 
fo foon as your Eye-Draught thereof is completed, before you take the next. 
In fhort, this Method is fo very plain and intelligible, by the Lines drawn in the 
feveral Streets of the Plan, that it will be but Tautology to fay any more hereof, 


PORTO BEE M XIV Fig. CXXXVII. Plate XI, 


To take the Plan of a Vault, or Cellar, that is groined over, as bade. 
H E 


Practice. Firfl, Make an Eye-Draught thereof, expiefling the Thicknefs 
of the Out-Walls, and Projeétion of the Pillatters again{t the Sides, and in 
the Angles thereof, as ac FCBA, El, mF, GH; alfo the Piers at K and L. 
This done, meafure the true Length of every particular Side and Part there- 
of, and place them to their refpećlive Parts in your Eye-Draughe. 

It will be alfo neceflary to take one of the Angles in a Plan of four Sides, 
as this Example; becaufe fome Buildings are not truly {quare, or right-angled; 
and when fuch Buildings happen, and you fuppofe them to be fquare or right- 
angled, and muke the Plan accordingly, it will be falfe: Therefore, to be 
always fure of the Truth, take one Angle; and thar being truly laid down, 
with the Sides proportion’d thereunto, the Plan cannot but be truly defcribed, 
in Maaner as following. 


Nea. XVIL Yy PRACTICE 


iples ples of Grower TRY. 
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Practice Il. To draw the Geometrical Pla 


le of Feet of fuch a Size as will belt fuit your Purpofe- 
Secondly, Draw a right Line, as de, which mike equal to 45 Fe 
and on the Ends Feed c, erect the Perpendiculars db and ca each equal to 
25 Feet, the Dimenlions noted on the I Eye-Draught, and draw ba, which will 
bea Mo eu to 45 Feet; becaufe “tis parallel unto de, and the ae at a 
al to the Angles at ¢ and d, and confeg nly bade wa 
l a m. Thirdly, The Chicknefs of the Wall being > threc Feet, as fign { 
by the Dimention between gv, therefore at three e Pedo within the Our-Line 
badc, draw Lines a ei thereto, as AD, Dp, oy, and 1H, which will re- 
t the Thicknefs of the Foundation. Foun, W Secaufe the Enterance is 
in the Middle of dt, therefore divide de into two equal Parts; and be- 
caufe the Breadth of the fuid Enterance is 4 Feet 10 Inches, therefore muke 
bg bf, cach equal to 2 Feet 5 Inches, and draw fe and g» parallel unto ac; 
aud then will yc tu have expreffed the Enterance in its true Situation. Fifrbly, 
Since that the Pillafters have all the fame Projećtion from the Wall, vix. cach 
9 Inches, as fignified at the Pillafter I, therefore at 9 Inches, within the Lines 
DA, Dp, 1H, oH, draw Lines parallel thereto, as 2, 13, ps and 22; 
which limits the Projections of all the Pillafters again{t the Sides at CBEI, FG, 
and forms thofe in the Angles at DAoH. Siaxthly, Becuufe the Diflance of 
the Pillalter B is ro Feer 2 Inches from A, therefore fer ro Feet 2 Inches from 
v from 2 to 7, and draw the Line 5, 7, the Side of the Pillafter. 
f F ied in the Eye- 


Fir ff, Make a Sc 


To 


the Breadth of the Pillafter is 3 Feet, as fign 
at B therefore fet 3 Feet from 5 to 6, alfo from 7 to §, and draw 
the Line 6, 5, and fo will you truly have reprelented the Pil lafter B in its 
true $i . Proceed in like manner to fet off the Diftance of the next 
Pillafter C from B, according to its Dimenfions found, which is 10 Feet 4 In- 
ches, and Dillalter 3 Feet, as before; and fo in like Manner all the Remainers 
Ae TIE Goi S When all your Pillufters are truly placed, draw right 
Lines from the S every one unto its oppolite, as the Lines 7,25; $, 32; 
allo 9,22; d likewife 15,273; 17,3¢; which will interfect each 
other in the Points 24, 23, 24, 25, mle. ie x 2<; and form the Balis 
of the Piers at L and K. Laffly, If right Lines be drawn from the Angle 
of every Pillalter and Pier unto its direct oppolite, as from 2 to 23, 7 to 
Boe iio) 19, 9 to 24, ee. they will reprefent the Balis of the feveral 
Groins of the Arches, over which they ftand perpendicularly, and complete 
the Plan as required. 


Nove, When the Lines of your Plan are drawn, fill up the folid Parts 
thereof with a faint Walh of Indian Ink, to diflinguith the folid from 
the open Parts of the Whole. 


. 


PS Or 1h, 5 A Fig CXXXVIIL Pare XI. 


To take the Plan of the Ground-Floor of a Dwelling-H ufe, as bade. 


PRACTICE. Firfh, Make an Tye -Dreught thereof on a Piece of walle 
Paper, and therein reprelent the Out-Walls, with the Windows and Doors, 
ditinguithing eet as om the {olid Brick-work; by making the folid Parrs 
black eh your Blak-Lead Pencil, and leaving the Doors and Windows 
white. > 


THE 
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THE Doors muft alfo be dittinguifhed from the Windows, by their Sides 
being drawn parallel to each other, as mon; and the Windows, with their 
sides from the Window-Frames, to fall back or open themfelves immedi: tely 
into the Rooms, fo as co admit of the Light’s paflirg freely therein, as the 
Sides 4, 6, and 5,9, of the Window 9, 2 6,9; which is called the Ske Batch ; 


hie) 
7 6, and 8,9, 


fo the Skew-Backs of the aforefaid Windws are the Witkances 
being fo much back from the Sides of the Frame, if the fame had been con- 
tiated in right Lines from 4 to 7, and from 5 to 8. The Qnantity of the 
Angle neceflury for the Skew Backs of Windows, will be declired in the Lec- 
ture on the Kinds and Proportions of Windows. 

Wir in your Eye-Draught you have reprefented the feveral Windows 
and Doors, then proceed ro divide the Infide thereof into its feveral Parts, 
By Partitions, Walls, e. exprelling the Doors, or Enterances of each Room 
in their proper Places; as alfo the Chimneys, Clofers, ee. Together 
with the StairCafe, or Stair-Cafes, when more than one is in a Houfe: Al- 
fo the Portico de, 39, 33; with the Plans of the Bafe of each Column, as the 
appear unto your Rye. It’s not material whether your Eye-Draught be truly 
like unto the Building, whofe Plan you are to make; for was you to make 
the Plan of a Building that was truly fquare, that is, every of its Sides equal, 
and the Sides of your Eye Draught were each unequal, it doth not avail an 
Thing, provided that to each Side you place the juft Dimen 
thereof, from whence you lay down in your Flan the Le 
Exachefs. Therefore ol ferve, That in your Fye-Draughr. 
prefs every Part with its true Dimention, and be careful not to confufe your 
Dimentions together, you may with great Plealure delineate your Plan, as re- 
quired, in manner following. 


lion or Meafure 
gth of cach with 
> if you do but ex- 


Practice. Your Eye-Draught being made, and all the feveral Dimenfions 


taken, and placed to their refyective Parts; proceed to draw the Geometrical 
Plan, as follows : 


(1.) Havinc made a Scale of Feet proper for the Size of your Plan, 
draw aright Line de equal to 45 Feet 6 Inches; and on the Points de 
ere the Perpendiculars ea and ¢4, and make each equal to 45 Feet 6 Inches, 
the Dimenfions taken and exprefled in your Eye-Draught, and draw a6; then 
will bade be the Out-Line of your Plan. 


Feet. Iach. 


(Cano 1 (7 5) 
3 5 (| 
a, 6 Sjand then you will have divided out the 
(2.) Makes 1 sequal tot 5 6? Breadth of the two Windows Hi, Hee 
t ive 6 Sj and 3,2, with the Door rt alfo. 
10,11 | 5 | 
ib j yO 


(3-) Tue ‘Thicknefs of the Our- Walls being 3 Feet and 4 Inches, as expref- 
fed at the Door 1 #, between t y; therefore at the Diftunce of 3 Feet und 4 
Inches within the Qut-Lines, draw the tighe Lines fe, J b, bg, and eg, which 
determines the Thicknefs of the Out-walls, (4) From the Points 2,3; re; 
10,11, draw the right Lines 23753 3,83 193 tv; 10,153 11,123 perpen- 
dicular to ba, and parallel to 6d; which will determine the Front of each 
Window, and Breadth of the Door, Fifibly, Since the inward Face of the 


Window-Frames 
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Window-Frames {tands 1 Foot and 2 Inches inwards from the Face of the 
Front, therefore make 2,43 3,55 10,123 and 11, 13; each equal unto 1 
Foot and 2 Inches; and draw the Lines 13, 123; and 4,5; reprefenting the 
fame. Sixthly, Becaufe the Skew-Backs 9,5; 7,4 3 are each ec val to r Foot 
L be eS q 
a Inches; therefore fer 1 Foot 2 Inches from 7, and from 8 to 9; and 
3 i ’ ` i 
draw the Lines 4,6; 5:9; which are the Shew-Backs to the Window 3,2, 5, 4. 
Proceed to finifh in like Manner all the other Windows and Doors, ac- 
cerding to their feveral Dimenfions, and then begin with the internal Parts, 
follows : 


Firfi, BifeCk che Breadth of each Door in the Points r and k, and draw the 
right Line r& through the Middle of the Plan. Secondly, Becaufe that the 
Breadth of the Patlage pq is 8 Feet and 6 Inches, therefore draw zg and xp 
each at the parallel Diftance of half pq, vig. 4 Feet and 3 Inches, making px 
equal to 21 Feer. Thirdly, Since that the Partition-Wall Ag qG is 9 Inches 
in Thicknefs, therefore draw AG at the parallel Diltance of g Inches from 
xq. In like manner draw the other Partition-Wall xp, and in both ex- 
prefs the Doors at PQ, (which the Engraver by miftake has filled up ) 
RS, and TV, according to their refpeCtive Dimenfions. Fourthly, Make 
GE equal to 17 Feet and 6 Inches; and at E erect the Perpendicu- 
lar Ex equal to b Feet 11 Inches. Alfo m gF equal to 11-Feet 
6 Inches, and draw Fx, in which fee off the Dimentions of the Chimney, 
and then that Room is completed. Fiftbly, Make AD al to 17 Feet and 
2 Inches, and on D erect the Perpendicular CD equal to 5 Feet 9 Inc hes ; al- 
fo make ¢B equal to 11 Feet 6 Inches, and join BC, in which fet off the 
Chimney according to its Dimenfions, and fo will that Room be completed 
allo. Sixthly, Divide CD and xE, each in the Middle by the Partition, as 
in the Plan, and thereby each Room is accommodated with a convenient Clo- 
fet as X and W. Seventhly, In the fame Manner, complete the other 
Room IH, according to the refpective Dimenfions taken. Highly, Draw 
x24 parallel to kH, which completes the {olid Back of the Chimney- 
Ninthly, As the Stair-Cafe wf, x24, is the next in Order, therefore 
draw the right Lines 22; 15, parallel to m/, 0,21, parallel to 24x; 
and #25, lel to f24, each at 7 Feet Diftance, as exprefled by 
the Cimenlions. Tenthiy, Divide ma, 15, 19, each into as many equal 
Parts as there are Steps contain’d, (which here is fuppofed to be but 5,) 
and draw sight Lines through each Divilion to reprefent the Steps. In the 
fame manner divide the Lines 21, 20, and 25x, and draw them Steps alfo. 
Elevently, On the Points 19 and 2c, with any Opening of your Compafk 
defcribe two Quadrants, and divide the Arches into + Parts, w hen the $ 
are not very large, or into 5, or more Parte, w hen they are la as in this 
Example ; and through the Divifions thereof draw the feveral winding Steps, 
as exhibited in your Eye-Draught. Tivelfrbly, Divide 19, 2c, and 22, 0, in 
ec, and draw the Line ce; h will complete the Stair Cafe. Thirteenthly 
Continue on the Sides bd to 39, and ae to 33, making 437, and) 22 
equal to 6 Feet; alfo make 77 39, and 32 33, each equal to 3 Fee 13 
Inches, and draw the right Lines 37 32, and 39 33. Fourteeathly, Becaufe 
that the Diftauce between the two middle Coloumns is 9 Feet, cherefore fet 
4 Feet anda half from A to 41, and from A to 44; and draw 41, 43, and 
44,46, each perpendicular to the Line 32,37. Laffly, Make 32, 343 33,353 
435403 $3,425 44-455 46,473 37, 36; and 39, 35; each equal to 3 Feet 


l 3 inches; and draw the Lines 34,35; $0,425 45.475 and 36, 25 


E 


alrs 


1¢ 
1 
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they will complete the Plan of the Portico c d, 33,39; and then filling up 
the feveral folid Parts with Indian Ink, not too black, which looks rather too 
hard for the Eye, the Whole will be completed, as required. 


Note, As this Figure is only laid down for Example fake, the Proportion of 
its Parts has not been confidered or regarded, that being the Work of 
the Sixth Part. 


Turse Problems being well underftood, there can no Difficulty arife in 
taking and delineating the Plan of any Building whatfoever: Therefore 1 {hall 
conclude this Part of the Lesure with Plate XIL which I have given for 
Practice, and wherein the Whole is feen at firt View, by the feveral Lines 
that conttruct the fame. 


Tue next Part of this Leture, is the Manner of delineating the Geometri- 
cal Elevation of Buildings in general, wherein will be comprized every Thing 
that is ufeful and curious, and which herein will be more extenfively handled 
than has been yet done by all the Authors who have wrote on the ArchiteCtu- 
ral Art. For as Geometrical Elevations confit of Windows, Doors, and Inter- 
vals of Wood, Brick, or Stone, which are oftentimes enrich’d with Columns, 
Pillatters, Cornices, Entablatures, Ruflicks, Key-Stones, and divers other Em- 
bellifhments; I am therefore under a Neceflity in this Place, to explain and 
teach their various ConftruGions and Propertions, before I make any further 
Advance to the delineating Geometrical Elevations : For unlefs the Manner of 
Drawing the Orders be well underftood, ’cis impoffible co delineate the Geo- 
metrical Elevation of Buildings, wherein any one or more Orders are intro- 
duced. 

AND whereas, fince the Time of the antient Architedts, many Methods 
and Rules for proportioning and drawing the Orders have been invented by 
many Architects; in Confideration thereof, and of the various Opinions of 
People, who fo differ among themfelves, that every Architect has his Admirer, 
I thall therefore, in hopes of giving a general Satisfattion, prefent the World 
with all the various Methods and Proportions that have hitherto been practifed ; 
wherein, as I proceed, fhall give fome general Remarks and Obfervations on 
the Whole. 


BEFORE I proceed to this moft curious, and moft delightful Subject, 1 muk 
advertife my Reader, Firfl, That the Conftruétion of the five Orders of Ar- 
chitecture, in this Geometrical Part, is, as before has been obferved, abfolute- 
ly neceflary, as being the Bufinels of Geometry to teach, and which muĝ be 
firlt well underftood, before we arrive unto the fisth Part hereof, which will 
confilt only of the Manner of applying the Orders to various Ufes in the For- 
mation of Defigns for Buildings in general. Second! n That after the five Or- 
ders have been herein univerfally iliuftrated, I will then alfo illufrate the Pro- 
portions of Doors, Windows, Chimney-Pieces, and Niches by one general Rule; 
by which all Kinds will be as eafily performed ;as to delincute theTufcan Bafe, when 
the Meafures of the Heights and Projetions of its Members are given. And 
whereas Mr. Gisus has, contrary to the Ufe of Workmen, given a very great Va- 
riety of good Defigns for Doors, Windows, and Chimney Pieces, without their 
Meafures being affix’d thereto, I fhall, in Honour tothat ingenious Gentleman, and 
withan affectionate Refpect to Workmenin general, comprize all thofe his feveral 
Defigns, with general Meafures affiv’d to each: By Help of which, every Work- 
man will be enabled to execute them moft readily, tn any Size required, hav- 
ing the Breadth of a Door, Window, Chimney, or Nich only given. To 

Noms. XVUL Zz thefe 
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thefe will be prefix’d the Defigns of Doors, Windows, and Chimney-Pieces by 
Inico Jones, in like manner; as likewife of all other Archite€ls that ars 
worth the Regard or Notice of Workmen. 


Wuew that I fhall have thus illuftrated the Proportions of thofe Orna- 
ments which enrich the feveral Fronts of Buildings in general, I dhall then 
proceed to fhew Geometrical Rules entirely new, perfectly eafy, and more 
ufeful than has been yet publilhed, for framing all manner of regular and 
irregular Roofs, and twifted Rails to Stair-Cafes; which will conclude the 
Geometrical Architefture of this Leétwre on the various Conftructions of Plans, 
and Geometrical Elevations of Buildings, in general. The Refidue of this 
Geometrical Part will confift of Le¢tures on the following Subjects, viz. 


Ow the Proportion of a Circle, and its Parts; on the Ratio, Reduction, 
Transformation, and Equality of Geometrical Figures; on the Divifion of 
Lands; on the Power of Lines, wherein the Reafon of Menfuration is clearly 
demonftrated; on the Divifion and Proportion of Lines, wherein the Ex- 
trations of the fquare and cube Roots are demonftrated ; on Arithmetick 
geometrically performed, in a very eafy Manner by Lines only, to greater Ex- 
actnefs than can be done by Figures; on Fra€tions proper and improper; on 
Decimal and Duodecimal Arithmetick ; on the Generation of Solids ; on the 
Menfuration of the Superficies and Solidities of folid Bodies ; and laftly, on 
the various SeCtions of circular and elliptical Cylinders and Cones. All which 
will be moft concifely, fully, and familiarly handled, to the Underftanding of 
the meaneft Capacity, and both advantageous and delightful to every Lover 
of Archite@ture. Now to the Purpofe ; wherein I defire, that every one will 
confider every Paragraph without Prejudice or Conceit, and not make any Ob- 
jections, except that he can prove them to be juk. 


£ Asthe Antients well underftood the beautiful Proportions of the Or- 
ders, I fhall therefore introduce each Order, with their Methods of de- 
{cribing the Five Orders of Architecture geometrically, without any Re- 
{pect or Regard being had to Models, Minutes, or Parts, as invented by 
latter Architects. And although the Doric was the firft Order of the 
Greeks, who invented it a long Time before the Tufcas Order was in- 
vented by the Latins; yet as the Tufean is the moft mafly, ftrong, and ro 
buf, and Cuftom has prevailed to place it before the Dorie, fol fhall alfo 
place it at the Head of this Difcourfe, in the Manner as following : 


L Of the TUSCAN ORDER of the Amtients. 


To whom, of the antient Architects, the Honour is due, for the geometri« 
cal Rules of dividing and proportioning the Five Orders of Columns in Ar- 
chitecture, I believe to be unknown, fince that neither Vitruvius, Palladio, Sca- 
mozzi, or Vignola, has taken any Notice thereof, although the Proportions of 
the Orders of Vignola are nearly the fame, as may be feen by comparing them 
together. But however, as I am poflefled of their valuable Rules, which are 
both delightful and ufeful, I fhall therefore communicate them for the Publick 
Good, in Manner following : 


Bur before I enter upon the Orders of Architecture in particular, I think 
it is very reafonable, that I fhould in che firft Place explain them ingene- 
ral; and afterwards dife& them feparately in their Turns. And as I am 
certain all the Eves of Mankind are on me, to behold the Dif-Ajon of 

this 
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this Part, I fhall therefore, without Favour or Affection to any, difplay the 
Beauties and Imperfections of thofe Authors, who are the Subject of this 
Difcourfe. 


Of an ORDER, and its Parts, 


Aw entire Order of Archite&ture, be it Tufcan, Doric, Tonic, Corinthian, 
or Compofite, confills of three principal Parts: As GHI, Plate XIX, viz. I 
the Pedeftal, H the Column, and Gthe Entablature ; which are feverally di- 
vided into three principal Parts alfo, as in Plate XXI. where the Pedeftal V 
N W is divided into its Bafe W, its Die or Cube N, and its Cornice or 
Capital V. The Column RST into its Bafe T, its Shaft or Fuit,S and 
its Capital R: And the Etablature OPQ into its Architrave Q, its Frize, 
P, and its Cornice O: AH which are compofed of divers Parts, varioutly 
divided, called Members or Moldings, that are either right-lin’d or curved. 


Tus right-lin’d Members or Moldings are called Plinths; as vand B, Plate 
XX. or Fillet, as A; or Lift, asS; or Abacus, ask/; or Architrave, as ib; 
or Frize, asg; or Corona, as d; or Plat-Band, as B, Plate XIX: Which in 
general differ in their Names, according to their Situations. The curved 
Moldings are of two Kinds, vig. Single and Compound; in each of which, 
there are two Varieties, viz. Firff, In the fingle curved Moldings, they are 
Gonvex, as the Ovolo E, Plate XVII. and Concave, asthe Caveto G under- 
neath it. And in the compound curved Moldings there are Cima’s, or Ogee’s 
of two Kinds ; asB, Plate XVII. which is called Cima Reéta, or the Fore-Ogee ; 
and as f, Plate XX. which is called Cimafium, or Cima Reverfa, or the Back- 
Ogee. And whercas the feveral right-lin’d Members are, in their Angles, 
truly {quare ; therefore from thence ’tis evident, that of Moldings, there be 
but three Kinds that are abfolute, that is to fay, in common Terms, the 
Square, the Hollow, and the Round; and he who underftands how to apply 
them well together, may juftly be efteem’d a good Judge of the Orders in 
Architecture. 


Brrore that we proceed to the Application of thefe Parts together, we 
fhould confider how to give Dimenfions to each, proper to the Ufes for 
which they are defign’d ; as that of being more or lefs ftrong, and capable 
to fuftain a great Weight; or more or lefs capable of receiving thofe Embel- 
lifhments, that are requifite for the Ufe, and agreeable to the Situation of 
the Building. f 

Tue Proportions of Columns have their Differences in their Heights, as be- 
ing higher or lower, and of equal Diameters. Thus to the Tufcan Column, 
Palladio gives feven Diameters ; 


Doric S 8 


Tonic 9 ‘ 
a C . 
To the erent olumn 2 na Diameters 
- Compofite 10 


And, as Perrault obferves, the Form of their particular Members, proper to 
their Proportion, takes its Differences from the Plainnefs or Richnefs of the 
Ornaments of their feveral Parts. 


Ir was from hence, that the three Orders of the Astients, namely, the Do- 
vic, Ionic, and Corinthian, were confider’d : For we find that the Doric, which is 
the fhorteft of the three, and the moft maffy, has in all its Parts a plain, but 

. a i noble 
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noble Afpe&t ; although its Capital has neither Volutes, nor Leaves. And 


en the contrary, the Corinthian, which of the three is the highelt, has in its 
Capital, Enrichments of Leaves, and Volures, with Modillions in its Gor 
nice, adorn’d with Leaves alfo; which, with its uted Column, We. render it 
a delicate and rich Order. And herein confifted the Extreams of the An- 
tients ; who, for a Mean between both, inftituted the onic, whofe Capital 
has no Leaves; and its Cornice only Dentils, inftead of Modillions. 


AFTER the Inftitution of thefe three Orders, which the Greeks invented, 
the Moderns added two others; whofe Proportions they have regulated to 
thofe of the Antients, as having made one more grofs, plainer, and of leds Al- 
titude, than the Doric, which they call Tufean; and the other equally as rich, 
or, if I may be permitted to fpeak, I think, much richer than the Corinthian, 
though of the fame Altitude, whofe Capital is compofed or tuken from thofe 
of the Tonic and Corinthian. 


Taus much with refpeft to the Orders in general, I fhall now defcend 
to 


The General Proportion of the three principal Parts of entire Columns. 
PROBLEM XVI Plate XUL Fig. XXX. 


The Height of an entire ORDER being given, to divide it into its principal Parts, 
viz. Intoits PEDESTAL, COLUMN, and ENTABLATURE, as 


the Line bn. 


Practice. Firff, Draw a right Line at Pleafure, as bf, and opening yowr 
Compaffes to any fmall Diftance, as f1; fet thereon 19 equal Divifions, as at 
Gite ome Hy FL, ais ia G7 8 Gh OSs Ty iadli TA WSs ME gy, 0%, 
19. This being done, on the Length 19f compleat the equilateral Triangle 
419f, continuing the Side a19 towards m, and af, towards x, and m3- 
king ah and an, cach equal unto the given Height 4»; then the Triangle ahn 
will be equilateral alfo; and right Lines being drawn from a, through the fe- 
veral Points at 1,2, 3, 4, 5, 6, 7, 8, Oc. in the Line 19 f, will divide the 
given Height by into 19 Parts alfo; of which, give 4 to m n, the Height 
of the Pedettal, three to bg, the Height of the Entablature, and 12 tog m, 
the Height of the Column. 


Or otherwife, 


LET bn be the the given Height as before. 


Practicr, Firfi, Billed bnini, and on the Point é, erect the Perpendicu- 
lar ik, of any Length at Pleafure. Secondly, Make the Angle 7 # k equal to 
30 Degrees, and draw # k, cutting ik ink. Thirdly, From k draw Èm, ma- 
king an Angle of 45 Degrees with the perpendicular Line 24; then will mr be 
the Height of the Pedeltal, and » m, the Height of the Column and Entabla- 
ture, which divide into five equal Parts, hy Problem XXH. of Let. I, here- 
of, and giving the upper one to the Height of the Entablature, the remain- 
ing four will be for the Height of the Column, 

Now feeing that the Entablature bg is one fifth Part of bm, it is al- 
fo equal to one quarter of the Height of the Column. Upon fome Occa- 
fions, the Antients abated the Height of the Pedeftal, making it equal unto 

: one 
G 
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one fourth Pare of the Entablacure and Column taken together; and there- 
fore “tis equal to one fifth Pare of the Pedeital, Column, and Enrablature, 
taken together; which, in my humble Opinion of the two Methods, is the 
molt preferable, as being readily perform’d, by dividing the Height of the en- 
tire Order given into five equal Parts, of which the lowermoft one is the 
Height of the Pedeftel; and then the remaining four Parts being again di- 
vided 


A $ 5 Er Parts, give the (Tufean and Doric, la ae 
in ntablatures, 
C6} upper one to the onic, Corinthian, and CompofiteS 
Tr \ ry Faas BE, Pec 
Tufean f : one } Diame- 
aE Entabla- | + lof the Height | E $5 | 
ee E ture will [ai afike Calnna O O Ee 
then< Jonie P AG en ee e aN 45 Minutes. 
the | Corinthian be egi TA l two] dule 
7 : lule, 
à 4 t ii] to ed ose 
\Compofire } Nee (ew al and {co} 


Turse are the Proportions which the Antients pr- tifed, and Palladio ob- 
ferved, and which Mr. Gigss recommends in his New Rules jor Drawing. 


Folio 4. 


Havınc thus eftablifhed the ancient Rules for dividing an entire Order 
into its Pedeftal, Column, and Entablature, acc urding to any Order, I fhall in 
the next Place proceed to the Manner of dividing 


Bafes, 
(Pedeftals into their Dies, and 
Cornices, or Capitals. 
| Bales, 
Thes Columns into their Shafts, and 
Capitals. 
Architraves, 
\Entablatures into their Freezes, and 
Cornices. 


Together with their feveral Members which compote the fame. And, 
I. Of the general Proportions of the Tufcan Order. 


PROBLEM XVIL 


The Height of the Tufcan Pedeflal being given, to divide the fame into its Bafe, 
Die, and Cornice. 


Note, The Antients divided the Members of the principal Parts of their 
Orders after two different Manners, which I fhaill herein explain uni- 


verfally, 
a C , Geometrical Lines, 
viz. bby) 
I. Equal Parts. 


Aaa Plate 
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Plate XII. CXXXI 
Let ky F be the given Height. 


Practice. Fisf?, Draw the Lines ao, LE, through the Ends or Points 
cht Angles unto the gi 


k, F, parallel to cach other, and at ri ine, Sc 
condly, Draw aF, whofe Angle aF& be equal to thirty | ind from 
F draw th eri ght Line Fw, making the Angle AF w equal to the Angle aFk; 


; 
alfo from the Bi jint A, draw kw perpendicular unto Fw, and draw aw cutting 
F f 


g 
kF inm. T From & draw kg parallel unto af, and from m lec fall 
the Perpendicular ml. Laftly, Through the Point /, draw the right Line gv, 
which is the lower Purt of the Capital or Cornice to the Pedeftal ; and then 
drawing the Line H1 parallel unto LE, at the fame Dilta from LE 
gt is Ann the upp er Line bo, you w ill have divided the i 
the Bafe, Die, ar rl ‘Counce as required. 


Note, By this Rule the Ancients made the Fei 
Cornice a al, and which in fome Ca ght have an agreeable EIR 
but I tl unk far fhore of that Be auty which is feen i ler other m 
general Method, which is to divide the given Height of the Pedeftal in- 
to four equal Parts; of which give half of one Part to che Height of 

ital, and one whole Part. and one third Pare cherevf, unto the 

f 3ufe, as exhibited in Plate XX V. This Manner of di- 

viding the Height of the Cornice and Bafe is obferved by Mr. Girsgs, anil 

which is very reafonable fhould be fo, fince that as the Bafe is the Foun- 

dl ation and § port vf all the reft, it fhould therefore confilt of Strength 

fuperior to the Cornice, which is no more than a Coveri ng to the 

Whole. 


she of the Bafe and of the 


THe Bafe having c 


ht, is divided as fol- 


ie Part, and a Third, for its H 


lowing: To the Height of the Plinth one Part; and the one third Part re- 
maiming, being divided into fix equal Pare-, give one to each Fillet, above and 
below the Ogce, aid the remaning four Parts is the O see, 


Pur Cornice being one half Pare of a fourth Part, or an Eighth of the 
ht of che Pedettal, is divided into fix equal Parts; of which give one 
to the Fillet, two to the Cima Reverfa. and the remaining three to the Platband. 
But more of this hereafter, when I fhall fpeak of che Order in general 


E e OF e TL, TA, el ROUTINE Plate SII. Fig, CXXXI. 


The Height of the Die of the Tufcan Pedeflal being given, to find its Diameter 
or Breadsh geometrically. 


Let NM be the given Height. 


Practicr. Firfl, Bifeck NM in y, and draw x17 through the Point y, 
making the Angle xyk egual to 45 Degrees, and continue the rt ine H1S, un- 
tilat meet the Line x 17 in the Point 17. Secondly, Bifect M17 in the Point 
15, from which let} fall the Perpendic cular 150 onthe Line x17. Thirdly 


Uys 
Through the Point O draw the Line nD parallel unto ayf; alfo on the 
other ce draw the Line iG at the fume parallel Diltance ; and then gz, be- 
ing drawn parallel unto H1$, the Line #v, or GD, will be the OE en 
Preadth of the Die, as required, 

PO TE IL S A 
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PROBLEM XIX. Plate XIIL Fig, CXX XL. 


The Height of the Bafe to the Tufcan Ped-jlal being given, to divide it into the 
Fillet and Plinth. 


Let xD be the given Height. 


Practice. Firfl, Make the Angle CDx equal to 20 Degrees, and draw 
the Line CD; which bifeét in B, and fromB raile the Perpendicular B A. Sz- 
condly, Bifect xA in the Point 16; then will x16 be the Height of the Fil- 
let, and 16D the Height of the Printh, as required. 

Or otherwife, Divile xD, the given Height, into fix equal Parts, and 
giving one to the Fillet, the remaining five fhall be the Height of the Plinth, 
as required. 


WO TR, 0) Je 1 SO Plate XII. Fig. CXXXI. 


The Height of the Bafe to the Tufcan Pedeflal being given, to find its Proje€iog 
bejore the Upright of its Die geometrically. 


Let x D be the given Height. 


Peaciicr. Firff, Make the Angle C Dw equal to 30 Degrees, and draw 
CD, and bife&t it in B; alfo raife the Perpendicular BA, as before done in 
the laft Problem. Secondly, On D, with the Radius DA deferibe the Arch 
AE; then will DE be the Projection of the Pliath, as required. Thirdly, 
‘The Bafe being before divided into its Fillet and Plinth, therefore from the 
Point E draw the Line E 20 parallel unto 16D, and then bifecting 16, 20, 
in 19, the Point 19 will be the Projection of the Fillet. Fourthly, Continue 
the Height of the Fillet 19, 18, unto 11, making 15, 11, equal to x18; al- 
fo make x14 equal to 11,15; and on the Point 11, with the Radius ih, 
10, defcribe the Hollow of the Die: And thus will you compleat the Pro- 
jecture and Forms of the Members, to the Bafe, as required, 


PROBLEM XXI Plate XIIL Fig. CXXXI. 


To divide the the Height of the Cornice of the Tulcan Pedeflal into its Cima- 
Reverla and Fillet. 


Let i h be the given Height. 


Practicr. Make the Angle bhi equal to 30 Degrees, and draw the Line 
bh, which biflect ine and on e, erect the Perpendicular ef; which will di- 
vide the given Height 74 inf; and then will if be the Height of the Fillet, and 
and f b the Height of the Cima Reverfa, as required. 


PROBLEM XXII Plate XIIL Fig. CXXXI. 


The Height of the Cornice to the Tufcan Pedeflal divided into its Fillet and Ci- 
ma being given, to find the Projection of the Fillet, and to defcribe the Face 
of the Ogee, or Cima Reverfa. 


Ler the Line 25, 4, be the given Height of the Filler and Cima Reverfa, di- 


vided at 1 ; and let it allo reprefent the Faceor Upright of the Die. 
PRACTICE. 


Ee a Oe ene 
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Practice. Make the Angle 21, 4, 25, equal to 3c Degrees, and bifat the 
Line 21, 4, in 22, from whence raife the Perpend ia ar 22, 23, which wil 
cut the given Height 25, 4, in the Point 1, at the Divilioi of the Cima 
and Fillet, and the upper Part of the Fillet 25, 24, in i Joint 23, which 
faid Line 255 245 is {uppofed to be drawn befurehand, at } 
Upright of the Die 25, 4; as alfo the Line 1, 10, from t 
lel unto 25, 24, and of any Length at Pleafure. Sec 
of the Auntients, “for to give to their Members a Projet Bei 
which is undeniably the moft juft and beautiful, and therejore to be always ublerv d. 


This being underftood, make 25, 24, and 1, Ic, each equal to 1, 4, and 
diaw 24, 10, which determines the Propane of the Piihi or killer. 
Thirdly, From the Point 23, draw the Line 23, 9, parvllel to -4.1-, wh 


will cue the Line 1, 10, in the Point 9, which is tne Projection of the Gm 
Reverfa, and draw the Line 10. 4, which bife& in che Pomi >.  Fesrih’e. Bi- 
fe& the Height of the Cima 1, 4,10 the Point 5, and draw the Line s pa- 
rallel unto 0 10; alfo draw the Line 4, 3, out at Pleafure, and parallel to 
the Line 5,5. Fifthly, Draw the Line 5, 6, making an Angle of 
with the Line 1, ts alfo draw the Line 5, 7, cade iog an A pis of 
with the Line 5, $, which will interfect the Line Se fe Oat tlh 
which draw the Line 2, 3, parallel to the Line i 4, and \ 
4. 3, in the Point 3; and there limits the lower Part of Ud 
Draw theLine 9, 3, and on each half Part thereof, erect equilatera 
and deferibe the Face of the Cima Reverfa, as required. 


PROBLEM XX.l Plate XII. Fig. CXXXI. 


A Height being given, to proportion and compleat a Tulean Pedestal ther 


Let kF be the given Hei,” 


P. acTic#. 


r XVIL Divide the given Height into its Baf 

XVII. Find the Diamezer or Bre ‘deh of the Die. 

XIX Divide che Bafe into its Faller and Plinth. 

XX Find the ProjeCtion of the Bafe and Filler, 

XXI. Divide the lek ght of the Cornice into its Platband, 
and ans Reverfa. 

XXIL Find the Projećtion of the Plarband or Fillet, and 
deferibe the Face of the Cima; which be- 

| ing done, will compleat the Pedeftal, ay re- 
quired, 


r aa AR 
Die, and Cornice. 


Problem. 4 


PROBLEM XXIV. Plate XIV. Fig. CKXXH. 


The Height of the Vulcan Column being given, to divide it into its Bafe, Shaft, and 
Capital geometrically, 


Ler 60 be the given Height, 


Practice. Firff, BifeCt bo ini, and from draw the Lines ai, and di, 
each making an Angle of 30 Degrees, with the Line bi Secondly, From the 
Point b, let fall the Perpendicular be, on the Line di, and draw the Line ae, 
which will cut the Line bo, in e, then will bebe the Height of the Capital 
and equal unto one fourteenth Part of the whole Height. And whereas the, 
ancient Rule for making the Height of the Bafe to the Pedeilal, equal co its Cur- 


oO 


oe nens —— — = 
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nice or Capital, fo likewife they m ade the Height of the Bafe to the Column 
equal to the Height of the Cepitul thereof; and therefore n ake no, the 
Height of the Bale, equal to be, the Re ight of the Capital; and then will 


the ‘Column | be divided into its principal Parts; as required. 


PROBLEM EXV. [late XIV. 


The Height of the Tufcan Bufe being given, to div ide it into its Plinth, Torus, 
and Cintluie, gevmetrically. 


Let ar be the given Height. 
Pracricr. Firft, Bifek ar in m then fh 
Plinth. Secondly, From # draw the Line xwa 
grees with the given Line an. Thirdly, | raw 
at right Angles to ar, which will cut the Line xg in x. Fou Bifeck x 
in z, and from g draw ge, making an Angle of 30 Degrees with Line za 
which Line will cut the given Linc the Pot then will ae be the 
Height of the Cindture, and en the He 


of the Furi I 


PROBLEM X&VI._ Plate XIV. 


The Height oj the Vulcan Bafe div 
given, to find the Proj fion of t alumn ; 
“alfo the Center of the Torus, and Projection oj Ge Cinéture. $ 


re, d 


Let ar be the given Height, divided into its Me mbers at # and c. 


Practicr. Firf, Draw the Line or, making an Angle of De 
grees, out at Pleafure. Secondly, From the Point z, let fall the Perpendi- 
cular #p on the Line or; and from the Point p, ler fall the Perpendicu- 
a pq on the given L n ar, which will cut it in the Monig Thirdly, On 

> Point r, ca the Radius rg, deferibe the Arch qs, which will cut the 
mo Line of the ies in s, Projection; and if from the Point s 
a right Line be drawn parallel to ar, alfo from the Point ø draw 
the right Line øm parallel to rs; they will interfect each other in the 


Se 
20 
€ 


Point #, and complete the Plinth.  Fowrth ly, From the Point a T the 
rig he Line ah making an Angle of 30 Degrees with the Line ar, and bifect 


in g; fiom whence draw the L pgi parallel unto zm, w ich will cur rhe 

ne al in the Point i, the Center of the Torus. ‘Fifth, Let fall 

Perpe ndicular from the Point g on the Line al, which will interfeCbirin f. 

Sixthly Through the Point / draw the sight Line £4 parallel to ar, w hich 

w | determine the Projeckure of the Cinéture at bd. And thus you fee wich 

what Beauty and Accuracy Geometry has divided and completed the Bafe of 
the Tufean Column. 


PROBLEM XX&VIL. Plate XLV. Fig. CAXAVI. 


To deferibe the bollon or concave Part of a Column next above the Cinture, as de. 


Let eigk be the Cinéture to the Shaft of a Column, and let ah be 
the Upright of the Column, 


PRACTICE. Fop, Continue ge to c, and make fd and ec each equal to 
the Projection ef. Secondly, Gn the Point c, with the Radius ce, defcribe 
the Arch or Quadrant ed; which will complete the Concave, as required. 

Nu{ms. KIX Bbb TR (0) Je) TL, 8) Ni 


Se 
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PROBE NM xxv Plate XIV. Fig. CXKXKYV, 


e, and deferibe an Affragal about the upper Part of the Shaft 
of a Column. 


TF, The Antients divided the Semidiameter of the Column at its Bafe 
into fix equal Parts, and made the Height of its Aftragal equal to one of 
thofe Parts, wiz. five Min. or one twelfth Part of the whole Diameter. 


Let am reprefent the Upright of a Column, and equal unto on 
Diameter, to be divided into its Afiragal and Fille 


Practice. Firfl, Draw the Line ac perpendicular unto am, and make 
ab equal to am. Secondly, Draw bd parallel to am, and md parallel to ad; 
alfo draw the diagonal Lines ad and bmw; then will bd be the Limits of the 
Projection, which is equal to the Height, becaufe that abmd is a geometrical 
Square. Thirdly, From the Point m draw the Line m k, making an Angle of 
30 Degrees with the Line mb, which will cut the Diagonal ad in #; on which 
Point, to the Line m4, raife the Perpendicular 97, which will cut the 
Diagonal in 4, the Center of the Aftragal. h, Ser the Di- 
flance from o, the Interfection of the two Diagonals, unto 4; from o towards 
m, on the Semi-Disgonal om, as unto p; and draw the Line /f parallel 
unto md, which will divide the Lift from the Aftragal. Laflly, Draw 
ofe parallel to am, which will interfe& lf in f, and terminate the Pro- 


n of the Lilt; then on the Point 4 defcribe the Face of the Aftragal, as 


To deferibe the Concave or Hollow under the Lift. 


al to me; and then on g, 


red. 


Contixve down fe unto g, making eg eq 
with the Radius g e, defcribe the Hollow, as rec 


PRIORITE NE XNK Plate XV. Eis OKI 


The Height of a Tulcan Columa being given, to find its Diameter, and diminifh 
its Shaft geometrically. 


Let d28 be the given Height. 


Practice. Firfl, By Problem XXIV. hereof, divide off the Height of the 
Bafe 22,25, and Capital bd. Secondly, Since that the Height of the Capital 
is equal to one fourteenth Part of the whole Column, and fince the Height 
of the Bafe 22, 28, is equal to the Height of the Capital, therefore the Heights 
of the Capital and Bafe taken together, are equal unto one Seventh of the 
whole Height of the Column, and confeq ently the remaining Part 422 i: 
equal unto fix Sevenths of the whole Height ; therefore divide the Shaft into 
fix equal Parts, as at the Points 18, 15, 1C, 2,5; and then bifecting each of 
the Centers of fix Circles of equal Ra- 
Where alfo in the Places of the 
are Semicircles, which denote, by Infpection, that their refpective 
Heights, are each equal unto half of one of the fix Circles, or a fixth Part of 
e Shaft. Thirdly, If from the Extremes of the two Semicircles at a c, and 
27,29, the right Lines a27 and ¢29 be drawn, they will touch every Cir- 
‘le in its Circumference, but will not interfe&t it, and thereby form the Body 

of 


Z eee 
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wa 


of the Column without Di minution ;eand then ‘tis plain, that the Diameter 
of either of the Ci rcles, or Semicit cles, is equal to the Diameter of the C 
lumn required, 


F 


or Problem XXIV. hereof, with this, is feen the Reafon why the 
Tufean Column is made of feven Diameters com plete. Vor it is by Problem 
MAIV. thet one Seventh of the whole He ght is ‘divided off geo metric ly to 
the Bafe and Capital; by this Prol blem the rem: 


ing fix are divided į re 
its own rema > even fix Par s, of which one is the Diameter of the Co- 
lamn required. 


Tuus much by way of Reafon, w hy th fean Column hath been efta- 
blifhed and made of feven Diameters high, which no one of our modern Au- 
Giwa nme accounte l for, they having been co ntented with telling their Readers, 
as Mr. Graps has goo in his New Rules of Drar 2 5. wherein, {peaking 
of the general Pr tions of the Tufeas Ord r, he fays, after havin de 
termin’d the Heights the P l and Entablature, the remaining {hall 
© the f thet p including its Bafe and C i tnis Height being 
& divided into {even Parts, one fhail be the Diameter or Ti nefs of the Column.” 
And further :dds, € The Bafe and Capital are each in Heicht one 8 


© 


Bucg a why they muft be fo, nor can t 
vn, l ‘hi r Diameter of the Column is 
en anner of Writing, that young Stu- 


dents in Architecture are difabled of giving a finele Reafon for any one Opera 
tion they have performed 


My next Bufinefs is, to fhew the Manner of dit minifhing the Shaft of the 
Column; which fhall exhibic in two Manners, and begin with the moft 
antient, that to M l known, and which he has recommended in 
his Treatife on the Dive Orders of Columns in Are ‘ure. 


I cawnov find that the Antients did ever aff fign any other Reafon, that ar- 
tificial or made Columns fhould be diminifl sd, than that to diminith th =m, 
is to bring them as near unto natural Cc sis poflible. By natural 
Columns, 1 me an the Bodies of {trait well rn Trees, which ’ris natural 
to believe were £rft ufed by the Antients, for the Support of their Buildings, 
before the Ufe of Sime was known: And as Trees in their Growth are 
naturally diminifhed, by ti e upper Parts being further and further remote 
from the Roots, and thereby receive Heffer and 1 Telk fler Nourifhment, accordii g 
to the Diftances of the Parts from the Roots; therefore, in Imitation of 
i afterwards, when Columns came to be form d by the 
ls of the drcifier, he then diminifh’d their upper Parts accordi gly. 


I inp by the Tu/can Works of the Antients, t hat they kad not any efta- 
ed Quantity of Di: inution; for in fome of their Build they dimi- 
nilhed a fourth Part of the Diameter at Bottom; in others a fifth, a fixth, 
and in fome a ninth p art, as in the Trajan Column at Rome; which Difie- 
rence, 1 fuppofe, arifed from the Differ ence in the Heights of her Building 
r to very high Build nee as that of the Trajan Column, whofe Spee 
tion is but one ninth Part of its Diameter at Bottom, its own Height caufed 
it to appear diminifh’d much more than it really i is; becaufe the Parts there- 
of are feen under leffer and leffer Angles, as they arife higher and higher 
above the Eye; and therefore feems to be diminilh’d, as Ifid before, more 
than 


Slan ae: Aa r 
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2 + it doth. The Reafon why Columns do thus ap 
I ihalli demonftrate in Perfpeétive, Part VIL hereof, wherein 
Sight will be fully explain’d. 
Ir is now an eftablifh’d Rule amongh the modern Archit 
the Tufcan Column one fourth of its Diameter at the Batic, 


fhall diminilh it as following : 


I. By the original Rule of 


Il. By the modern Rule, which the Antients knew lo, but feldom 


prattifed. 
And frf, By the Original or moft Antient Rule. 


Plate. XV. Fig. CXL. 


Let 122 be the git oj the Shat. 

Pracricr. Firfl, Divide the Height d 32 into three equal Parts, as at 15 
and rwo upper Circles; and from 
ht Angles thereto, of any 
iameter of the upper Gir- 
„and through the Point k 


and 2, which is done by the two lowe 
the Point 15, draw out the Line 1 
Length at Pleafure. Secondly, Divide a4, 
cle, into three equal Parts at the Poi 
draw the Line f% parallel unto the Li and perpendicular unto the Line 
whereen place three fourth Parts of the Semidiameter of the Column 
and from k to D. Thirdly, Divide the Semidiameter 
l Parts, in like manner, at the Points 20, 21, aud 


vi 


iw the right Line 23 24 parallel to the Line 27 293 
caves, to the 


22 24, determine the two Hollows, or Con 
Cincture and Aftrag Fourthly, Take the Semidiameter of the Column at its 
Bale in your Compatles, and fetting one Foor in the Point D, er Point v, with 
the other Foot inte: fect the centeral I ine d 22 in the Point 4 by the Arch ma. 
n the Point D unto the Point /, and itwill cut the Line 
es being fix’d at the 


Fi thly, Lay a Ruler fro 
Rie in the Point R. This done, and your Compal 
Diftance of half the Diameter at the Bafe, as aforefaid, remove your Ruler 
down the centeral Line at any Diftance, it matters not what or how much, 
as to the Point s, always olferving to keep its Edge to the Point R; and 
at the fame Time fet off from the centeral Line, by the Side of your Ruler, 
the Semidiameter from the Point s unto the Point r: And fo, in like man 


ner, 
a x) if uN 
Removedown the Ru | a| | 1 | chrough which Points, trace the 
Jer, and fer the Se-; A unto the ; 5, curve Tine Dre len amet Gis 
ae ‘ : 4 : 
midiameter from) 1: Í Point i i that will be che Content or Qut- 
the Point [13] ee Line of the Shaft. 
(I5 CATH 


Sixtbly, From the Points r, t, I, 5,9) 14 17» draw right Lines p 
unto the Line 16,17, a8 Pf #4) 91, 3.55 7293 and 11, 143 and 
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Il, 12, 12, al 
mS 8 9 and then, through the Points # pty 37 
wake 3 x ahl co 4 p 11, 16, draw the Contour or out 
= 4 q EA Line, which completes the Shaft di- 
| P a ke minifh'd as required. 
q qo r 
Lz k | k D.) 


PROBLEM XXX. Plate XV. Fig. CXXIX. 


To Dininifo the Shaft of the Tufcan column after the ufual Method of Mo- 
dern Architečts. 


Let b 20, be the Height of the given Column. 


Practice, Firft, Draw the Line 19, 21, through the Point 20, and at 
right Angles to the Line 20, d. Secondly, Make 18, 20. and bd cach 
equal co one Fourteenth Part of the given height b 20, and draw «t1, 12, 
and e f Parallel co the Bafe 19, 21 3 and then will you have divided off, 
the Heights of the Bafe and Capital. Thirdly, Make C 18, equal to one 
Third part of d £8, and through C draw y 7, parallel to 19,20. Fourth- 
Ty, make 19, 20320, 213 y, C; C 7; cach cqual to 18, 203 and draw 
the Lines y 19, and 7. 21. Fifthly, Forafmuch as the Tufcan Column 
is diminilh’d at its Top, one quarter part of ics Diameter at the Bafe,as hath 
been already obferved, therefore, make bi, and ik, each equal to Three 
fourths of 19, 203 and chen wiilb &, be the Diameter of the Column 
at the Top, under the Aftragal. Sixthly, on the Line y 7 make DC. and 
C E, each equal to b i, the Semidiameter at the Top, and draw the Lines 
bD, and k E; alfoon the Point C, with the radius y C, deferibe the 
Semi-circle y w 7, cutting the Lines b D, and &E in the points 2 and 3, 
Seventhly, Divide the centeral Line ¢ C, into any Number of equal parts 
Suppofe, four,asat the points, # g v, through which draw right Lines at 
Pleafure parallel to y z. Eighily, Divide the Arches y 2, and 3, 7, cach 
into as many equal parts as you divided che centeral Line d C; which 
in this Example are four, as at the points xz 1, and 4, 5, 6, and then 
draw the Lines, 23, 1,43 253 %63 ¥ 73 Nimbly, Make vt, vs. 
each equal to B 6, allo gr, py, cach equal to A 5; alio no, mn; each 
equal to 9, 4; Tentbly, Through the Points b w psy, and kort 7, 
draw the contour or Our-line of the Shaft, as required. 


PROBLEM XXXI Plate XIV. Fig. CXXXIV. 


The Height of the Tujcan Capital being given, to divide it into its feveral 
Moldings. 


Let a w be the given Height. 


Praĝice, Firff, Divide a w into three equal parts at mt, and draw 
motwvand wy, at right Angles to aw. Secondly, Make the Angle wa x, 
equal to 30 Degrees, and draw 2 x, Secondly, from x to t, draw x t, con- 
rinucd at Pleafure towards p. Thirdly, Make the Angle b aż, equal to 
go Degrees, alfo the Angle a i, and from z, through the point m, draw 
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the Line ig, cutting the Line px ing. Fourthly, Make mo, equal to 
mt, and draw the Line ot. Fifthly, From the point g, draw the Line 
q s, cutting the Line of ins. Frome draw tw, parallel to rs, and from 
, draw s w, parallel co rt, and then will the Lift or Annulec of the Ca- 
pitas be form’d. 


Again, fromthe point 7, draw the line że, out at Pleafure. parallel 
tow y, alfo the line a b, parallel thereto. Sixthly, from the point o, 
draw the line ¢ o, parallel to a w, cutting ż e ind, and ab in c. Make 
cb, and de each equal toc d, and draw be; then is the Upper Fillet of 
e Abacus Form *d. Seri vemtbly, Continue $ e to f, making ef equal to be, 
don f, with che radius ¢ f, deferibe the Arch e g, which completes the 
Hollow to the Fafcia of the Abacus,  Eighily, Bile a A in k, and from 
thence raife the Perpendicular 74, cutting a win /, which is the Center of 
the Ovolo, on which with the radius / s, defcribe the curve, and then will 
he Capital be compleated as required. 


PROBLEM XXXIL Plate XV. Fig. CXLI. 


> Fufean Sante ablative being given, to divide it, into its Archi- 
rave Freene and Cornice. 


Let av, be the given Height. 


Practice, Firft, Through the point s, draw the line ts 70, at right 
Angles to the given line, and from the point a4, draw the right line a o, 
making an Angle of 30 Degrees, with the line a s, uuctili it meet the line 
to, ino. Secondly, Bile& a o, in f and at /, raife ihe Perpendicular / 7x t: 
cutting as, in w, and of any length ar Pleafure. Thirdly, Draw s P 
making an "Angle of 60 Degices, with the Line ss, which continue 
ei it meet the Line Zrin P. Fourthly, trom m. draw the Line m n, pa- 
rallel to so, and from P to 7, draw the Li inc P x, cutting as, in g. Fiftbly, 
Bilect # q, in p, then is r s, the Height of the Architrave ; Laffly, Bifee 
aq, inz, then pi, isthe Height of the Freeze, and za, the Height of the 
Cornice, as required. 


PROBLEM XXXIIL Plate XV. Fig. CXLI. 


To Divide the Tufcan Architrave, into its Tenia and Fafcia; and Deferibe 
the Profile thereof. 


Let X 7. be the given Height. 


Praftice, Fir, Thro’ the point x, draw the line p y, at Right Angles 
thereto, and of any length at pleafure. 


Secondly, From the point 7, draw the line g 7, making an Angle of 30 
Degrees, with the linex 7, which continue untill it meet the fine p x in g. 
Thirdly, Bilect q 7 in 4s and thereon raife the Perpendicular 4 3; cuttin 
the linc, x 7, in the point 3. Fourthly, Bilect x 3 in %, and through the 
Point s. draw the line gz, at pleafure, Ivfibly, Make xy, and x 3, 
each equalto xw: and draw y 2, which terminates the Face of the Tenia 


or Lift. Laffly, Delcribe the Hollow or Arch 3, 2; as defcribed 


for 
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for the Hollow of theCindture in Fig. CKLIL and the Architrave will be 


completed as required. This is likewife exhibited at large in the Architrave 
on Plate XVI. 


PROBLEM XXXIV. Plate XV. Fig. CXLL 
To Divide the Tufcan Cornice, into its Cima, Corona, and Ovolo. 
Let a i, be the given Height. 


Practice, Firft, Make the Angles bia, and bai, cach equal to 30 
Degrees, alfo make the Angles c aż, and gia, each equal to 60 Degrees, 
and draw the lines forming rhe faid Angles, untill they Interfeĝ each o- 
ther in the points e and b; trom whence draw the right lines ¢ e, and b f, 
at right Angies thereto, which will divide the given Height at the points 
e and f; and then will fi, be the Height of the Cima; f e the Height of 
the Corona , and e a, the Height of the Ovola, as requ ed, 


Note, As the Triangle z ¢ i, and 2h i, are equal by having their Angles 
corefpondently equal, therefore rheir Perpendiculars ¢ e, and b f, which di- 
vide che given Height into its Cisza, Corona and Owolo, doth allo divide off 
equally the Parts a e, and f 7, each being equal to one quarter of the given 
Height; and hence it is, that che Civzz and Ovolo, are equal, and which be- 


ing taken together, ace equal to the Corona, that is comprizd betweea 
them. 


PROBLEM XXXV. Plate XVL Fig, CXLIIL 
To Defcribe the Profile of the Tufean Cornice. 
Let b 8. be the given Heighe. 


Practice, Firff, Divide off b x, for the Height of the Cornice, and 28, for 
the Height of the Cima, as by the laft Problem, and draw out the line 
be and x A. at Pleafure. Secondly, Bife® xa in 2, and make x t, equal to 
one fourth of x 2, and draw t o, Parallel to & e, at pleafure allo. Secondly, 
Make the Angle 2 x %, equal to 6o Degrees, and draw x x, untill it cu: 
the line £ o, in =. Thirdly, Bile& x = in y, complete the equilateral 
Triangle y 1 %, and through the Point 5, draw the line p, at Pleafure; 
then will you have determin’d che Height of the aftragal and Fillet, 


To Determine the Projeélure. 


Firft, From w, draw the line w k A, making an Angle of 60 Degrees with 
the line } sy, which continue untill it meet che under pact of the Ovolo at A. 


Secondly, From the Point y, of the equilateral Triangle y = 1, draw the 
right line f'y b, out at pleafure, and from the point A, ler fall the Perpen- 
dicular A b,on the line fb, then will the Point b, be the Center of the aftra- 
gal or Baquette, as Teru’d by Sebeftian le Clerc. 


Thirdly, 
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Thirdly, Make b i, equal to f v, and from the Point i, draw the line ż, 
20, parallel tothe line x w, which will determine the Projedtion of the 
Corona. 


Fourthly, Draw im, parallel to x w, and make km equal to km: Alfo 
make ġo, and wp, each equal to m n, and draw o p, the Face of the 
Fillet. Fifihly, Continue +m, to 20, making # 20, equal to v w, and 
draw the right Line w 20. Syxthly, make 2 a, equal to s 2, and from the 
point a, draw the Line a 18, parallel tow 20. Seventhly, Make 15 18, 
equal to twice 18, 20, and fromthe point kdtaw the Line kg. Making 
the Angle 20, k, 9, equal to 30 Degrees. Eightly, Bifect 10, 15, n 13, 
and on the point 13, raife the Perpendicular 13, 14. Newthly, on the 
point 13, with the Radius 13, 15, deferibe the Quadrant 15, 143 allo 
on the point 12, withthe Radius 12, 13, deferibe the Quadrant 13, 11: 
Likewite from the point 9, raife the Perpendicular 9, 10, and then will 
the Throat or Drip of the Corona be Completed. 


Tenthly, Make a 3, equaltoa8, and draw the Line 8, 3. Draw the 
Line 3, 2, Parallel to am, which Bift&, and from the point of Interfedti- 
on, draw the Line 6, 1, Parallel to 8, 3, cutting the Line w 20, in the 


point 1, the under parc of the Cima, being continued in the point 6; 


Lafily, Bifc&t the Line 6, 1, in 7, and defcribe the Arches 8, 7, and 
7, 1 Which will complete the profile of the Cornice as required. 


Thus have I gone through the Geometrical Conftrudtion of every part 
of the Tufcan Order of the Antients. Which tho’ perhaps, may feen to be 
more Tedious, than fome of the following Rules; yet as’tis what I may 
ventnre to call New to this Age (altho the moft antient of all, and in itfelf 
very Eafy and Demonftrable) I am perfwaded that to every Lover and 
Judge of Arts, It will be very acceptable: For it was not without Rea- 
fon the Antients thought the Rules of Geametry to be the beft, by which 
the Orders of Architeéture could be proportion’d; and more efpecially, 
becaufe Geometry itfelf had its Rife from humane Bodies, which Nature 
has fo made, as co fit all the various purpofes in Life ; and therefore thofe 
for Labour are made Robuft and Strong; thofe for activity and addrefs of 
a more flender and genteel Body, and the Man for Bufinefs, a mean between 
thofe Extreams. It was from the Confideration hereof, that the antient 
Greeks conftituted the three Orders of Columns, of which the Dorick was 
made the moft Mafly and Strong, the Corinthian the moft flender and delie 
cate, and the Jonick , a mean between both. 


The general forms of the antient Orders being thus ordain’d, they were 
then under a Neceffiry of fubftituting Rules by the fame Art wiz. Geome- 
trical Rules, by which the parts of each Order were proportion’d, fo 
as to be agreeable to the Charadter it was madeto Reprefent, of which thofe 
of the Tufcan ; I have now declared, and the others will tollow hete- 
after in their Places. 


Pray Sir, in what manner had Geometry it's Rife from human Bodies. 


From 
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I 


M From a well made Man, extending the Extreams of bis Body, as follows. 


Firff, Ifa good proportiond Man be haid on his Back, and extend his 
Armes and Legs, asin Fig, I. Plate XLVI, and parallel right lines, be 
drawn to touch the Extreams of his Head, Fingers and Feet, they will at 
their angles of meeting generate a Geometrical Square. And the Diagonal 
Lines thereof being drawn, will interfe& each other, on his privies, as in 
the figure. Secondly, If the Body be extended, asin Fig H. Then a Line 
being cxtended from v, the Navel of his Body unto the end of his longeft Fin- 
ger, fhall be the radius of a Circle, that being deferibed, will pafs by and 
touch the other extreams of his Body; and all lines, drawn froin one part 
of the circumfeicence unto the other, that doth pafs through his Navel as a a 
and » m, will be equal to one another, 

Hence you fee, that the Circle and Geometrical Square might with very 
great reafon be firft taken or difcovered from a well made Humane Body fo 
extended; and from them all the various Properties and atfe&tions, that now 
form that moft Noble Science, Geometry; have arifed, by which all affairs 
are Governi and Derermin’d, as will be hereaiter fully explain’d, when 
Į come co demunftrate and thew the Ufe of Mechanick Powers. 

Since the firft Inftitution of the Antient Orders, which originally were 
no more than rhe Dorick Fock and Corinthian, as hath been before oblerv- 
ed in Fol 188, The People of Tufcany, (a conliderable part of Italy) 
Invented another kind of Column, which they made as Vitruvius Obterves, 
the plaineft and moft Simple ofall the orders, and from their Name was 
called Tufcan Order; and I think with great reafon alfo, altho’ Perrault and 
other Modern Architeéts will argue, that it is no other than the Dorick order 
made Stronger, by Shortening the Shaft; And more Simple and plain, by 
the fmall Number of its Moldings, and largencfs of them than at its firit 
Infticacion. 

As Vitruvias is the only Anticnt Writer on this Subjed, whofe Works 
have been perferved; and who has not given us any part of the Compofire 
Order, I amthercfore apt to believe that it has beenCompofed, fince his time ; 
and was wholly unknown to the Antients before Him. Otherwife, in his 
ftri&Search amongittheir works, he would very probably have meet with fome 
which he might thought worthy of communicating to poftctity with his o- 
ther works. 

As |have thas raken a Slight Survey of the Orders in general, So far, as is 
worthy of the Workinans Notice ; I thall now proceed to rhe Explanation 
of all the Several Mafters herein, who have affign’d Proportions to the Orders, 
and given Examples for Practice; which with no fall pains, and Expence, 
I have Colleéted, and Exhibited in the following Plazes, and which contains 
fo great a Variety of ufefull Examples, that, ‘tis impoflible, that any Defign 
can be wanted, bat that, if the very thing itfelt is not here found, there 
are fuch that will fo farnifh the Mind with Invention ; that the meaneft Ca- 
pacity will be fully enabled to adapt and perfe& the Defign required in an 
Inftant of Time To which | proceed, 
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Of the Tulcan Order, by VITRUVIUS, 


The Tucan Order of Vitruvins is Exhibited in Plate XVII and hath its 
Meafure determin’d by Modules and Minutes. A Module is the Diameter 
of the Column, at its Bafe divided into 60 equal parts, ¢ called Minutes, as 
the Line 4 60. which being divided bat into 6 cqual parts at che Points 
10.29 3 $0. 50. do therefore, each reprefent ten Minutes. In Practice, 
ris {ufficienr to Subdivide the firft ten Minutes only, and the others to re- 
main as they are, for by che Divifion of che firft Ten, you may take from 
thence with your Compafles, any ee yer of Minutes required į in the fame 
manner, as any Number of Feet, Œe. are taken ieun a Scale ot chat kind. 
It is by thi Modi ule ,or Scale of Wnure ss that the Heights and Projedtures of 
every part of an entire Order are regulated, and eee ; and therefore 
before an Order can he began, the Diameter thereot mutt be fih given 
or found. When the Diameter of a Column is given, the Scales o Mi- 

nutes is moft readily made by dividing the fame into 6o equal parrs, as be- 
fore obferved; bus when the Height a the Order is given, cither with, or 
wiehour its Pedeltal, then we muft find the Diameter thereof before we can 
bepin to make the Scale. In order thereto, we muft add into one Sum, 
the Number of minutes contained inthe Height of the order; and divide 
ven Hcight, into the fame Number of equa 


Farcs: Sixty, of which 
li be the Diameter of the Column, and Module or Scale of Minutes 


s fo EXAMPLE. 


Mod, Min. 
The Height of the Cotnice, f o AG 
Freeze gk 


o a7 
Architrave & q 0, o 45 
Capital 4 s fo) 30 
Shaft s b ' 6 oo 
Bafe of the Column a m o 30 


Sum [e 47 


Since 60 Minutesare equal ta 1 Module, therefore § Modules are equal to 
4S minures, and che 47 min, make 527 minutes in che whole, which ate 
the Number al Minutes contain’d in the EIcight of the Column and tntab- 
lacnre. 


If to the Column its Pedeftal, or rather Sub-Bafe, is required, which is che 
fame, as that co the Tufcan Order of Palladio, who Height is one Module ; 
then to the preceeding Sum 527 mult be Aid 60 more, and the Sum of 
the Heighe of the entire Order, will be 557 minutes. Now to proportion 
this Order, to any given Height we muft proceed as follows. 


I. Admit the grven Height to be zo Feet, aud thereto, we are to Proporti Hy 
the Column with its Entablature, ex xelufive of its Pedeftal or Sub-baje. 


(t) By the foregoing it appears, that the height of the Column with its 
Entablature only, contains 527, Minutes, In 20 Feet height, there are, 
240 Inches, and if we fuppoʻe each Inch, to be Sub-divided into 100 equal 

Parts 
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Parts, then the 240 Inches contain 24000 Hundred parts of an Inch. 
Which being divided by 527 the Number of Minutes contain’d in the 
given Height, the quotient will be 45 the Number of 100 Parts, contain’d 
in each: Minute. (2) Multiply the quotient 45 the Number of Hundred 
Parcs of an Inch contain’d in one Minute, by 60 the Number of Minutes 
in one Module; and the produd& being divided by 100, the quotient will 
be the Diameter or Module required, in Inches, 


EXAMPLE. 


The given Height in Feet 20 

Muitiplied by the Inches in a Foot 12 
Produ 240 Inches 

Which Multiply againby 100 


And the Height will be reduced into 24000, Hundred parts of an Inch, 


which divide by 527, as following, and the Quotient will be the Number 
of roo Parts of an Inch, contain’d in one Minute. 


Poe Hundred parts of an {nch 


2108 in one Minute, 


2920 
2635 
255 Remains, which is fomething 
more than : a Hundred part, or 263; the : of 527. Butas the over and 
above remains, are more than the : of rhe Hundred part, in Practice is of no 
Notice, therefore I fhall State the Quotient at 45 Hundred parts and +, 
which 1 muluply by the Number of minutes in a Module. 


453 
60 


Produ& 2730 Hundred parts of an Inch in the Diameter or Module, 
which I Divide by 100, the Number of Parts into which the Inch was 
Sub-divided. 


Inch 


100 )2730(27 c23 equal to 2, of an Inch, which is the Diameter or 
Module required. 


P. Pray Sir, Haw do you prove that 27 Inches and > is the Module required. 


Feet Inch 
M. As follows, Multiply the Module found,wx. 2 3  » by the Num- 
ber of Modules contain'd in the Height of the Order which are 8, and to 
the Produgt, add + of 27 Inches, tor the 47 Minutes, which tho’ ro lit- 
tle, becaufe 45 Min. are equal to 3 of a Module, yet ‘tis near enough tor 
PraGice ; and their Sum will be nearly equal to the given Height. 


EXAMPLE, 
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EXAMPLE. 


Fect. Inch. 
a ae whe Module produced 
3 The Number of Modules in the given Height 
16 0 
2 o 
an 
1 8 5 the 3 quarters of 27 


Som 19 10 3! which is within r Inch and 7, of an Inch, of the given 
Heioht of 20 Feet. And if rhis Inch and , he given to the Neck of rhe 
Capital, twill be very well difpenfed with ; for by rhe Projection ot the 
Afir agal, in large and high Columns, part f the Height of the Necks of 
C apitals, are take off thereby ; ; Aa therefore, to Tieke a Capital appear 
in good £ Proportion, fuch an allowance ought to be made, fo as to Suit the 
Difance, which the Building isto be viewed. 

Fhe Manner of finding ouc fuch allowances will be Explain’d, in My 
Di: ourle on the manner of placeing Columns, over Columns. 

. h to the Column and Entablature, the Fade or Sub-Bafe he added, 
then r c Height thereof (which is one medic or 6c minutes) mult be aked 
to S e 47 min the Height ofthe Fntablature and Column alone, and 
tbe Height of the entire Order will he g modules, 47 min. or 587 
minutes, which is the Divifor, by which you are to Divide, 24000, the 
Number of Hundred parts of an lach ia the given Height. 

587 24000.(40. 2 
2348 587 


310 

The Fradion 27 being reduced, isequal to £ for rejréting the laft Figure 7 

in both che Numerator and Denominator, the Remains of the Fragtion will 
be Ž equal to 5 equa alto R. Therefore che Quotient is 40 | 3 which are the 
Number of Hundred Parts of an Lach contain’d in one minute of the Ordets 


Height. 


60 and then, 40-22 
13 Multiplied by 60 the Min, in a Module 
14) 790(55 $4 2400 
Ajo bers 
80 produces 2455-1: equal to + the Num- 
70 ber of roo parts of an Inch in a module which 
— being divided by 100, as before the quotient 


1o remains, is 24 Inches $+ equal to +s, equal to two Feet 
and $: pattsof an Iach, the Diameter, or Module required. 


P. J dont conceive. How yon bave performed the fore-going Multiplication, that 
is, la what manner did you produce the 55. $ 


M. By Multiplying the Multiplier 60, into 13 the Numerator of the Frac- 


tion, and dividing that Produ& by the Denominator the quotient is 55. + 
the 
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the Sum added to the Produ&. See this la t Operation in the Margin, at A, 
which in Praétice, is perform’d on a walt Paper by it Self. This being 
well underftood, (and which muft be, before you proceed further) we may 
now advance to the Delincating of the Order, according to the Mealures 
aflix’d to each Member. Wherein Obferve; 

Firft, That the Height ofevery Member, is fignified ar the centeral line 
bb by the figures, thac are there placed to be read upwards, and which fig- 
nifie as many Minutes; So che number 15, placed between the two lower- 
moft lines, fignifie 15 minutes; the Height of that Member which is call d 
the Plinth, irom the Greek Plinthos, a fquare Brick. And the number 12 4, 
placed between the Second and third lines, Signific 12 minutes and half, the 
Height ofthat Member, which is called Forus trom the Greek word Toros a 
Cable, which its swelling fomeching refembles, or rather from the Latin 
Torus abed. and che number 2 : placed berween the next two lines, Sig- 
nifie, the Height of rhat Member which is called che Cincture, Fillet. or Tift, 
from the lralian Liftello a Girdle; and fo in the like manner, the fame is 
to he underftuod of all the other like Numbers fo placed on each Member. 

The Proyeétions of moldings or Members, are exprelled by the fiznres 
placed level wich the Eye, either avainfteaclt Member, or otherwile between 
the upright line of the Column, (from which their proj. ction are generally 
accounted) and their Excieams. So in fuch manner, on the Plinth there flands 
the Number 10, on theCinéture cheNumber 4, fignifing that theF lath projedis 
10 minutes, and rhe Cinéture 4 minutes, betore the line Se, which is the 
uptighe line of the column at its Bafe, and which is equal ro the proj. ction 
of the Capital. And as the Capitals projeGion ts exacily equal to tle mod- 
nle or Diameter of rhe Column, therefore its projection is equal t+ the 
Diminution of the fhait at the aftragal, which is 7 minutes and 3, for as 
minutes the Diameter of che fhafe ac the aftragal, being teken from 6o the 
Diameter of the column at its Bafe, the remains is 15, one halt of which is 
7 minutes amdi ; 


To the projeStion of the Capital, the Engraver bar placd the figure 8 inftead 
of 7 3y which as the trie projesion, of which you are to tahe Notice and correct, 


Hence tis’ plain, That to Delineate an Order is no more, than (when your 
module is prepared; That is, determin’d and divided into minutes as has been 
already expretied ) Frft for to draw acenteral line as b b, and on each fide 
thercoi, draw cwo right lines, parallel thereto, at zo minutes diftance, as 4 
e, and 60. l; Secondly, To draw a right line thro’ any point thereot, as at b. 
at right angles thereto, for che Ground or Bafe line of the Plizth, or lower- 
moft Member. Thirdly, To draw right lines parallel thereto, and at fuch 
diftance from each orber,as are exprefied by theNumber of minutes there placed 
for chat purpole. Fourthly to make the lengch of every fuch line, before the 
upright line of the column, equal to che Number of Minutes placed there for that 
purpole, and then Clofing their extreams, with che out line of the feveral 
moldings exhibiced;the profile of the Order will be completed as required. This 
is fo very plain and eafy,needs no more co be faid on this Head, and therefore 
as I proceed to theOrders of other Malters whoDecermine their mealurcs in the 
fame manner by the Diameter, or module divided into 60 minutes, the fame 
is to be therein underftood, as herein hath been deliverd, and therefore will 

be 


Numb. XXVIT. Eee. 
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be needlefs to repeat there again. fhall new proceed to my Obfervatie NS, 
and Remarks on the whole, And ae Or the Bafe wh Teight isequal 
to 30 mi sor 4 the Diameter of the column at its ee including the 
Cinernce, ich in Be is a part ol the fhaft, and not of the Bafe, and 
therefore ought norto be made 2 part of theB saleany mor 1 an inallane 
ote ers; Where every of them om their Bafe, 


d make it a part of the Shatt, as being Originally placed there to Strength- 
$ l reoi, 


From whom, when, or where this Error had its >, l cait determine: 
Bat as J sd it over in“ilenee, che *1chit of Succeeding ages 
have co Ke and every one has mide rhe C:n@ure part of the Put 
can Bale, of b, with fome other miftakes, t thall further notice, 

i bh d through the works of all the Malters, herein popoted. 


ying 15 Minutes high, is equal ro half the height ol the 


yle Bale, and ore mafly and Itong. 
5i 'itruvins to take away its four Corners, and make 
5 “fled the Bales tothe Tulkan Intercolumnation in 
OS I B 1 th.e Vitrnwins was fo 
ecd in t, who de not think it ought 
) { at ri hole of the Ca- 
ild appear difabled, maim’d, a Incapable ro fuppore 
hem: I muĝ owa, chat when Colas ced with- 
1 Halls, o “| Publick Buildings “tis very convenient very difa- 
ble to take away the corners of their Plinths, ioral lerfons are 
ch in their walking, when y are truely 
vitis, that at fome times, Beat ty and order muft fub- 


h may in many Cafes be h 
have their Abacus ro 


catly, as 
rather to 
Cirele and 


would feem to be perferved, andthe conveniency 


nd as the! 


vich is amean, between the ex rams 


he faine a & 
Thus far aa q to the Bafe, the next in order, is the Shaft, whole 
thicknefs at the Bale ontinucd up # pare of the Heightot th: Shatt, and 


from thene Diminithed unto the Aftragal, where its Diameter is bur 45 


min. as thercin exprefied. 

The Capital is very particular, as having a plain Abacus without any 
Ogee at its top, and equal to ro mia. or s part of the whole heighe ofthe 
Capi ital. p f 

The Ovolo under the Abacus is alfo the fameheight, and undergeath is 
placed an aftracal in manner of the Trajans Column at Rome Plate XLII 
whence l believe he borrowed the Hint, and which Scamoxni and Per- 
7 only has followed; all other Architeéts having put only a Filler there. 

The Prop tion and Character of the Entablature is very different trom 
all the followi 


ng Mafters; the Architrave being not only larger than the 
freeze, but even than the Cornice, which ‘tis very reafonable to believe lic 
fo ordain’d for the fake of flrength to fupport it fell in its Bearir gs, wliere 
the Intercolumnations are very great. The Projedtion of his Archit rave, 
feems tobe varealonable, bur when we confider, that had he placed it to 
be ranged with the upright of the Column,as ir is all in one par t, then thar, 
and the Fr eo a have appeared as one Member, and therefore to avoid 
that, 1 do fuppole he gave it the projection as eebited inthe Figure It 
r humble opinion, that if Petr HUINS, had Divided th e Height of his 


Architrave 


The Principles of GEOMETRY. 211 


Architraye and Freeze into 7 equal parts , asat the points bil ne p, and 
given four to the Architrave, three to the Freeze, and Divided his Ar- 
clitrave into two falcia’s with a tenia, as exprefsed by the pricked lines f /, £ 
z, and v w, the whole entablature would be ftrong enough and more a- 
greable co the Eye than at prefent it appears to be. 

The Height of the Entablature being 1 7 minutes, is 2 minutes more than 
a the length of the Column. for 7 times 60, is 420, and the quar- 
ter 105, 


I1. Of the Tufcae Order. by A. PALLADIO. 


The Tufcan Orders given by Palladio, are exhibited in Plates XVIL and 
XVH Wherein theirMembersareDetermin’d by modules and minutes,as betore 
done by Vitravins. 


In theXIV Chapter of theFirtBook of Pallzdio concern ing theTufcanOrder He 
fays, That che Column with ‘its Bale and Capital muft be 7 modules in 
length, and its Diminution a fourth part of its Bignel([ fuppofe he means 
its Diameter nest the Bafe and afters ards goes on to deferibe the partsot Titra- 
was Tulcan column and Architrave ; Bur has quite torgot rhe Freeze and 
Cornice thereof, as well as to fpzak a 


fingle word coucerniny the 
as of Verona and Pols, which he 
but juft mentions to have taken the profiles off,whick thar in Plate Xv IH, is 
atter che manner of Inigo Foner, in the portico of St. Pauls Covent Gerden 
as exprefid in Plare XXVI, XXVII, and XLV 

This Order | have Deleribed at Length ia Figure, CX LIX, Plate XVIII, 
to which I have added the ogee B to coves the Joifts ( whole projeGtion are a 
fourth part of the lengett of che Column as at sr. Pauls Covent garden tor to 
that of Palladios, there is nor any Ogee cornice on the Joifts, 
fer forth; which I Judge to be an Omillion or miftake. 


Two Tafcan columns taken from the are 


as hereia 


The Members that compofe his Tucan Order Plate XVII. are as follows, 


C F, Fillets or Lifts. 

B.S II Cipra retia's or Fore Ogee’s, from the Greck word Kymation a wave, 

called by {ome the Throat, Gola, Genle or Doncine. 

D Corona, by fume called Supercslinu or rather Stillicidinn the Drip; The 
under part hereof ts called by the fralians Soffit; by the French, Plancere; 
both figaifying no more than the Ciclling, Which laft Term is moft com- 
monly uled by Workmen to exprels that part of the Corona. 

E Ovolo, or Echinos, a Greek word, Signifying the Shell of a Chefnue 
which many Workmen called quarter round. 

G N Caveto’s from the Latin, Cavus a Hollow. 

H The Freeze trom the Latin Phrygio an Embroiderer, or from the Italian 
Fregcio a Fringed or Emroider’d Bele; the Greeks call jr Zophorus, fig- 
nifying the Zodiack and ifin the Freeze of a Rotunda, or round Temple, 
the 12 Signs were depicted, ic could nor have an ill effec. 

1 The Tenia alfo called Diadema, a {mall Fillet with which t 
bind their Heads. 

K L Fafcia’s of the Architrave, called by fome Fafee's, from the Latin word 
Fajcea, a large Turban ; they are alfo by fome called Sirathes or bands. 


hey ufed to 


oo 
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a A z 
ie 2 Architrave from the Greck Eps/tilaum, the lower-moft ptincipal part of 


i the Entablature. 
wi? the Abacus from the Greck word, Abax, fignifying a Square Table 
N sS or Trencher. 


© Falcia of the Abacus. 

RTT RIE 

V Collarino. 

W Afiragal called by the French Talon, or Heel, by the Greeks Afiragalos 
the Bone of tbehecl; The lalians call ir Tordino, as being hke a Hawise 
Some call it Hy potra helium : But I think very wrongly, becaufe Hy- 
potrachelhum denotes the Neck of the Capital, called by fome, Colla- 
rino, the Collar. as V. 

X Filler of the Afiragal 

Y CinGure, Fillet o1 Lift. 

7 Tonus 

Vi Filler. 

1V Photh 

V1 Pedeftal, Socle or fub- Bafe. 

Ir Seems that the Architeét of this Column, has trod in the fteps of 
or otherwife, Uitruvms io his with refped to ike Archiliave 
which has a near aflinity to that of Vuiruvius, as being much Larger adhere 
the Freene, and alfo projeéts forward over the Capital in lisc fines Buc 
however as the height of the Cornice is greater, and in my c} inion more 
prop wtionable to the whole, than that of Vitruvius, the plainefs thercof 
may be difpenfed with; but were it to be divided into the Tenia |. and 
‘e K L with the fame projection and Beight, as Fxpre f©d by the 
nes and numbers placed berween them, it would in molt Cales, if 
notin all, havea much berter Effect : Bur this is Submitted to the Goak ra 
tion of thofe whom it may concern; as alfo is the Compofition ot the 
Cornice, which in my eye, has a very agreeable effect 

The next in order is the Capital, whole Abacus @,is crown'd with a 
Caveto and Fillet, which in WVitravins is quite plain, and inftead of 
the Owolo rherenext under it, here is an Ogee included between two Fillets ; all 
which feems to be too greata number of parts,as not being tn the lealt agreeable 
tothe plainels of the Archicrave, which L fuppole Palladio alfo cbicived 
Becaule |! find he has given another Tufcan Capital of the une 
kind, which is Plain and more agreeable as the Capital Exhibited at Figure. 
CXLV. which Confilts ot a plain Abacus, with an Ogee between its iils 
in the Place where Vitruvius has the Ovolo, But tho’ this Capital is Ferter 
than the other, yet J think the compofition net fo proper for a Capital as 
rhat of Vitruvius or that in Plate XVIJT. 

TheBfehereot,at firft view ;feems to be broken into many parts,and inftead of 
a Torns, an Ogee 18 introduced , which perhaps may be an agreeable Mem- 
ber, tho’ J think not {o proper as a Torus, whofe ropndnefs feems to be 
caufed by the weight prefling thereon, and therefore is a natural and proper 


Member in chat Place. 


Pinuvns 


two fafcia 


pric kedi 
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Mod. Parts Mod. Min 

Column and Entablature iG? €} s 8 as 

(6) The Height of the Sete and Coluinn lis GLOS 9 20 

Pedeftal, Column and Entablature $22 2) i y 

(7) The Intercoluninations and Areades, with their limpofts of this Order, are 

reprefented in Plates XXXIV. XXXV, and XXXVI. (8) The Profi.e of this 

Order is alfo reprefented in Plate F, to follow Plate NX. where its Projec- 

tures are accounted from the central Line, according to Mr. Evelin (9) As 

the Parts of this Order are very grand, it is beft to be employed in magnificent 
Buildings, that are to be feen at fome confiderable Diftance. 


Plate F, to follow Plate XX. 


Besipes the Tufcaz Profiles of Palladio, Scamozzi and Vignola, here arc 
the Profiles of Serko, and that famous Column of the Emperor Trajan, now 
ftanding at Rome, whofe Meafures are accounted from the central Line, accord- 
ing to Mr. Fvelyn. 

In Plate XLII you'll find the Bafe and Capital of this Column exprefled 
more largely by Sebaflian Serlio, a famous Collector of the Remains of the 
Antients, where Fig. I. reprefents the Pedeftal and Bafe, Fig. Lf. the Capital 
and Plan of the Shaft, with the Stairs and Newel, and laftly, Fig. IU. reprefents 
the whole Column entire, whofe Altitude is as follows, viz. 


The Pedeftal is one Diameter of the Column and 39 min. ineluding the 
Zocolo or Plinth, whereon refts the Eagles and Feftoons. 

The Column, including its Bafe and Capital, is 8 diam. and 30 min. 

The Capital is 2o min. and the intermediate Members are as exprefled a- 
gain{t the Profile in Plate F. But more of this you'll find in the Ex- 
planation of Plate XLII. 


Plates G, H, J, following Plate XX. The Tufcan Order dy Juttan 


Man-cLeERre, 


Tuxse three Flates reprefent the Tu/caz Order of this Mafter, as firft, its 
Pedeital and Bafe of the Column in PlateG; fecondly, tlic Elevation and Plan 
of its Capital in Plate H; and laftly, its Entablature in Plate L. The entire 
Order is reprefented on the Left Hand of Plate LXXXIX. where, on its Right, 
you fee, (1) That the whole Height being divided into 9 equal Parts, the 
Height of the Pedeftal is equal to two of thofe Parts. (2) That the remaining 
Height of the Column and Entablature being divided into 15 Parts, there are 
12 to the Column, and 3 tothe Entablature. (3) The Height of the Column 
divided into 7 equal Parts, one of thofe Parts is the Diameter. ‘The Height of 
the Bafe and of the Capital are each į a Diameter, and the Column is diminifh- 
ed one Quarter of its Diameter. 

Now to fub-divide thefe principal Parts, proceed as follows, viz. 

(1) Tue Pedeftal, Plate G, whofe given Height being divided into 6 equal 
Parts, as on the Right Hand, give the upper one to the Cornice, the other to 
the Bafe, and the remaining 4 to the Dado or Die. The Sub-divifions of the 
Bafe and Cornice you have on the Left, the Bale of the Column having its 
Height found as before, divide it, as on the Right Hand is expreffed. (2) The 
Capital in Plate H, its Height being found as before, divide out its Parts, as 
on the Right Hand expreffed. The feveral dotted Circles, inferibed within | 
the dotted Squares, reprefent the Plan of the Bafe and Capital. As the Ovolo™ 
of this Capital is carved into Eggs and Darts, this Mafter thought it neceflary 
to inftruct us, 

How to deferibe the Egg-Oval. 


Ler 3 7 be the given Breadth, which divide into 4 equal Parts; alfo di- 
vide the giyen Height into 3 equal Parts; or rather, which is better, firft 
Ges divide 


' 
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divide the given Height into 3 eq al Parts, and make the Breadth equal to 
two of thole BANOA and-draw the Line A Bat Right Angles to 5 E; alfo on the 
Point 5 deferibe the Circle FG, and draw CD parallelto AB. (2) Make 7b 
and 3A cach equal to 2 of the Diameter 3 7, and on the Points A andB, with 
the Radius’A D, defer ibe the Arches DEand CE. (3) Brlect the Arch ED, and 
from the Point of Bifection lay a Ruler to A, and it will cut the Line ṣE in 
the Point 1, on which, with the Radius taken from the Point I, to the find 
Point uf Bilection, deferibe the Aich H, which will complete the Whole as re 
quired. (4) The Entablature Plate 1l. its Height being found as before, divide 
it into 3, giving 1 to the Architrave, 1 to the Freeze, and 1 to the Cornic: 

and then fubdividing the Architrave ‘and Cornice, as on the right Hand of tl 
Pror i is exprefsd, ng Whole will be completed as required, Note, T 
this Mafler makes the’ Projections of his Members always equal- to their 


eg 


RIE A IR OS 


(1) Tue Block Ruftics, in the Bafe and Cornice of the Pedeftal, are rather 
Nuifanccs than Oinaments, becaufe they break the Courle of the Mouldings 
without any Reafon. {2)The Mouldings on the Left of the Bafe to the Pedet- 
tal would be very good for an Jozick Pedettal, r ut not for the T#/caz, as be- 
ing tvo delicate, and too finall for the Die they fupport: A plain Plinth would 
have been better. (3) The Cornice is fomething out of the common Way, as 
being crowned with an Aftragal, inftcad of a Regula, which would, 1 believe, 
have been more mafterly, and more agreeable to Ta Bale of the Shaft, that r 
placed thereon, whole Torusis miftakenly carved, as is its Capital in Plate-H 
which have no Affinity with the plain Peeler in Plate L whofe e 
Member (the Ova/s) is much too finall for the Coroza under it, and vught to 
have been made a Cymatium, as before obferved, 


Plate XXI. The Firft Example of the allan Order by SEB ASTIAN 
Je Cher 


Ix this Plate we have two Examples of Entablatures and Capitals, y 
fer very little from one another, as may be feen by comparing the refpec- 
tive Members of each Part, and their Meafures, wherein no material Fault 
can be found, excepting his having crownd both the Entablatures with Ovo- 
los, inftead of Cymatiums, as they ought to have been; and that the Dado 
or Die of the Vedeital would have been more agrecable to the Tucan Mode, 
had its Height been made Go inftead of 80 min. 


Note, As by this time it is firppos'd, that the Reader ts well acquainted the 
with Nawics of each Member in this Order, 1 hall therefore torbear 
to repeat them again. The alphabetical Letters, placed on each 
Member, are to a Tanca one Member from another ; as for Exa- 
ple, If I would remark to you any thing particularly relating to the 
Ovolo A, as being in a wrong Situation, ge. then I fav, the Ovolo 
A is wrongly placed ; but were that and the other Members not 
denoted by Letters, then I mutt fay, the Ovolo of the Cornice is 
wrongly fituated, to diftinguifl it from 1, the Ovolo in the Capital, 
which Is in tts truc Situation, 


JE IM AE IR EK D 


T u£ Meafures, by which thefe Examples are determined, is the Dia 
divided into 60 mm. as by Vitruvius, Palladio, &c. The Column conta 7 
diam, in Height, and is diminifh’d + Thefe Entablatures do each contain 5 

diam. 
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diam. and 40 min, in Height, which is s min. lefS than $ of the Column's 
Length. oe i 


Diam. Min, 
Colmun and Entablature 8 40 
The Height of the ¢Pedeftal and Column g@ 2 


Pedeital, Column andsEntablature 10 4.2 


Plate XXU. Two other Examples of the 'Tufcan Order by SEBASTIAN 
CLERC 


Tur Meafure of thefe two Examples are the Diameter divided into 60 min. 
and therefore their Parts are determined as thofe of Vitruvius and Palladio. 


JEM AE IR IK N 


(1) Tue rft Example of this Plate would be very well taken for the Derick 
Order, had this Maftcr but introduced a Triglyph in thé Freeze, as Scamoz- 
zi has almoft done. Nor are the Number of Members in this Cornice but 1 
inferior to that of Scamozzi, who has 10, and here but ọ. If the Afti ragal ie 
had been omitted, and the Fillet d been made fomething larger, Ing 
Remainder equally to the Cima and Corona, it would have been very near to 
that of Pal/adio’s, Plate XVII. and had a better Effect. (2) The Freeze has a 
good Height, with refpect to the Architrave and Cornice; and had not that 
miferable Fillet # been placed under the Tezza, the Architrayc would have 
looked well alfo. (3) The Abacus pg would have made a better Figure, had 
not the Regula p been taken out of it, but to have been one Mem: ver only, 
as V in the Profile on the Right Hand, which, with its Ovolo W, and Fillet 
Y, is more becoming the Tucan Capital than any yet {poken of (4) The Re- 
fidue of the Capital feems to be borrowed from Vitruvius ; but from whence 
he got the manner of placing the lower Part of the Shaft on a Cavetto, with- 
out a Cinture, f know not, and which | think is as abfurd as the poor trifling 
Fillet under it, which bearsno Sort of Proportion to the Torus and Plath, hich 
in themfelves are very good. (s) The Cornice and Bafe to this Pedeital are 
fomething very unnatural, the Cornice being the very Members to the Ca- 
vital of Trajaws Column, F, and the Bate is no more than a Repetiti- 
on of the fame Mouldings to the Bafe of its own Column; and, what is vet 
worfc, thefe at the Bottom, which fuftain all the Weight, and therefore ought 
to be the largeft, are made much finaller than thole under the Column, 
which carry the leaft Weight. Indeed, if we obferve the Profile Z, we may 
by that believe, that this Mafter was confcious of his Miftake, and therefore 
placed that there, as being the moft able to {upport, and of the Tu/can 
Plainnefs, which the other hath no Likenefs of. (6) The little Entablature 
on the Right is much better confidered, and more worthy of Regard; but 
it is of greater Altitude than the other, it being 112 min. and the other 
but 102 min. Fhe Diminution of the Column in this Example is alfo differ- 
ent from the preceding, this being diminifhed but 11 min. and that 12. (9) 
The Intercolumnations of this Mafter arc reprefented in Plate XXXV. and 
his various 7/eaz Imports in Plates XXXIV. and XXXVI. 


Plate XXII. The Tufcan Order by CLaupe PERAULT. 


Tuts Mafter feems to have improved the Tufcaz O rder of Barozzio of 
Vignola, as that the Members of his Entablature are exactly the fame, re I 
think more magnificently proportioned. The Capital is very like that of #7 
rrnvins, but the Bafe to the Column is the fame of /7gn0la. The aa of 
determining the Parts of this Order is as follows, wiz. 
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(1) Ir Pedeftai, Column and Entablature are to be introduced, divide the 
Height given into 34 equal Parts, of which give 6 to the ee 22 to the 
Column with its Bale and Capital, and 6 tothe Entablature. (2) H the Pedet- 
tal and Column only, without the Entablature, are to be introduced, divide 
the given Height into 28 Parts, of which give the lower 6 to the Pedeftal, 
and the other 22 to the Height of the Column. (3) If Column and Entabla- 
ture only, then of the Heig sht divided into 28, as before, give the lower 22 to 
the Column, and the upper 6 to the Entablature. Neze, The Diameter of the 
Column is equal to 3 of the 34 equal Parts. 

Tue Pedeftal C, divided into 4 equal Parts, as exprefied by the 4 Circles, 
the lower one is the Height of the Bate, and halt the upper one the Height of 
the Cornice to the Pedeftal. If the Height of the Bafe be divided into 3 equal 
Parts, the lower two is the Height of the Plinth, and the upper one the 
Feight of its fmall Members, which being divided into 6 cqual Parts, as at 
gh, give 4 to the Cavetto X, and 2 to the Fillet Y. The I eight of the Cor- 
nice ef the Pedeftal being divided into 8 equal Parts, sto the Plat-band 
T, 1 tothe Fillee V, and 2to the Cavetto W. The Height “of the Column be- 
ing equal to 22 Parts, and 3 Parts being equal to the Diameter, therefore the 
total Height of the Column in Diameters is 7 and 5. 

Tus Height of the Bafe and Capital are cach equal to + the Diameter of the 
Column, whofe Members are divided as follows, azz. The Height of the Ba! 
bH being divided into 2 equal Parts, the lower one is the Been of the Plinth, 
and then the upper ı being divided into 6, the lower ¢ is the Height of the 
Torus, and the upper 1 the Height of the Cincture. The Height of the Ca- 
pital bei ng o cd into 3 equal Parts, the upper one (K) is the Abacus, the 
nest under it (L) the Ovolo, and the lower one being divided into 8 ¿equal 
Parts, give Ae upper 2 to the Aftragal, 1 to the Fillet, and the remaining f 
to O, the Neck of the Capital. This Divifion of 8 is reprefented at TV, on 
the left Hand of the Capital. The Aftragal P is equal to +, the Neck sz, and 
the Fillet under it is equal to ; of the After gal. 

‘Yue Diminuticn of the Shaft at the C apiti al is $ of its Diameter at the Bafe. 
The Height of the Fntablature aX is divided into 2ọ equal Parts, of which 
the lower 6 is the Height of the Architrave, the neat 6 the [eight of the 
Freeze, and the upper 8 the Height of the Cornice; the upper 2 15 the Height 
of the Ovolo A, the next 1 the Aitragal žr, (which being divided into 3, the 
Fillet C contains :, and the Aftragal C, 2) the next 2 : 7 y 1s the Height of the 
Corona D, the nest ; ya the Fillet E, and the taft 2 2A the Céma re ak. 
The Projection of the Cornice ef is equal to co the Height, and the Projeéti- 
ons of its Parts are determined by c f, being divided into 12 equal Parts; then 
of thofe Parts the Corona projects 72, and “the Fillet E, 3. The Projection of 
the Abacus K is equal to the Cinture Q, which is one third Part of NQ; the 
Projection of the Plinth S, which is equal to one fifth of the Diameter at the 
Cafe ; the Proje€tion of the Plinth of he Pedeftal A B is equal to G A, halt its 
Heig ght; ; and AB being divided into ş equal Parts, from thence the pricked 
perpendicular Lines determine the Projections of the í {mall Members. 


Plate XXIV. The Tufcan Order of the Antients, as practifed by 
Mr, Gress. 


Tar general Proportions of this Order are determined by equal Parts, as 
follows. (1) If the entire Order is to be made, divide the given Leight, as 
BO, Fig. i. into s equal Parts, (as done by the five large dotted Semicireles) 
and the lower one is the Altitude of the Pedeftal. (2) Divide LA, the other 
four Parts, into s equal Parts, the upper one is the Altitude of the Entable- 
ture, and the lower 4 Parts being divided into 7, (as by the fimall Semieircles) 
1 of thofe Parts is the Diameter of the Column, whofe Shaft is diminifhed + 
Part of its Diameter at the Cafe. Thefe principal Parts are fubdiyided by even 

Parts 
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Parts again, as follows. (1) To divide ah Fig. I ihe Heioht of the Pe- 
defial, into its Bale and Cornice, divid: ah into ab l Parts at bez, and 
cz into 3 equal Parts at e /, alfo divide ab ind, then is ad the Height of 
the Cornice, and / 4 the Height of the Bale. To divide the Bafe of the Pe- 
deflal into its Members, as im Fig. i. divide the Height ad into 4 cqual 
Parts at gbc, then will gd be the Altitude of the Plinth, and æg the Height 
of the Mouldings. Divide aq into 6 equal Parts, give one to cach of the Fil- 
Jets, and the ether 4 to the Cea rela. To divide the Cornice of the Pede fal 
ito ifs Members, divide the Height into 6 equal Parts, give 1 to the Regula 
E, 3 to the Fafcia F, and 2 to the Cima reverfaG. (2) The Heights of the 
Bafe and Capital of the Column being each equal to half the Diameter, fub- 
divide their Members as follows: Bifeét a2 in e, then is eż the Height of the 
Plinth D, divide ae into 4, equal Parts, and giving the upper one to the Cize- 
ture B, the lower three will be the Torus C. But here the Cincture is com- 
pried within the Height of the Bafe or Semidiameter, which 1 cannot com- 
mend. Again, divide sy, the Height of the Capital, into 3 equal Parts at 
aa, then is wy the Height of the Neck; alfo w x being divided into 8 equal 
Parts, the lower one is the Fillet V, and the upper 7 the OvoloT; and sw 
divided into « equal Parts, the upper ene is the Regula R, and the lower 3, 
the Bafeia S of the Abacus RS. Yo divide the Futablature into its eivchitrave, 
Freeze and Cornice, divide the given Height a s into 7 equal Parts, atcgik 
lrs, give 2 to the Architrave, as many to the Freeze, and the upper 3 to 
the Cornice. Again, divide /s, the Height of the Architrave, into 7 equal 
Parts, give 2 to the lower Fafcia t s, 4 tothe upper 77, and T to the Tenia 
im: The Height of the Bed-moulding &2is $ of the Cornice, the Ovolo gz 
is 4 thereof, and the lower half «7 being divided into 3, the upper one is the 
Fillct L, and the lower two is the Cavetto M, The Height of the Corexa eg 
is alfo ; of the Cornice, and its Fillet ef is + Part thereot. Laftly, the Cyma- 
tium 4e is alfo ; of the Cornice, and its Regula a is + thereof The Projec- 
zion of the Cornice 2 8 is equal to its Height 2 24.5 to determine the Projec- 
tures of its Parts, divide the Projection 2 8 into 6 equal Parts at 3.4.5 6, and 
from thofe Points draw Lines parallel to 2 24, then the Line from 3 deter- 
S 


t 

2 fi 
mines the Projeclure of the Cavetto at 29 21, whofe Center i Bais Uno Eime 
from 4 determines the Proje@ture of the Ovolo at 18, the Point 13 is its Cen- 
ter, and the Line from 6 determines the Projecture of the Corona; and laftly, 
the Projecture of the Fillet 13 14.0n the Corona is equal to its Height. The 
Cima is deferibed on the Interfections made at 11 12, with the Radius of 
13 Io, on the Points 9, to, 13. The Projecture of the Capital 31 D aud iq 
are each equal to $ of the Diameter of the Column at its Neck, as tof 4 31. 
Divide 31 D into 6 Parts, the firft one determines the Projecture of the Fillet 
Vat dc, the fifth the Falcia S, of the Abacus RS. The Proječlure of the 
Fillet XY under the Affragal is equal to its Height, as alfo is the Af ragal, 
its Height, beyond the Fillet, thereby forming a Square, whofe Center is the 
Center of the Aitragal. The Projecture of the Bafe to the Column is equal 
to ¿ of the Diameter; and as the Torus and Plinth are always of equal Pro- 
jection, and as the Center of the Torus is fet back from its Extreams equal 
to ; its Height, therefore from its Center y draw a Right-line, as y s, which 
will terminate the Projeéture of its Cinéture B. The Projecfure of the Cor- 
nice to the Pedefial, 37 and 19 20, are cach cqual to ; of the Plinth 7 19: 
Divide the Projection 19 20 into 4 Parts, then 2 Parts is the Projection of the 
Cima reverfa G, and 3 Parts of the Fafeia or Plat-band E. The Proedure 
of the Dado or Die is always equal to the Projection of the Plinth of the 
Column’s Bafe. The Projecture of the Bafe to the Pedeffal is cqual to that 
of its Cornice, the Fillet I, and Cima recta K to their reipective Heights, and 
thus is the whole Order compleated. This Compofition of the Cornice is the 
fame as that of Palladio’s, but uot fo good, the Bed-moulding KLM being 
too fmall for the Corona and the Cymatinm being fitter for Derick; and 
had hus Architraye been made into one Fafcia with the Tes ia, and the 
Hhh Abacus 
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late XXVL XXVII, The Tufcan Order by Mr. Ston& zx the Portico 
of St, Pauls, Covent-garden. 

ler is built in the Portico of the Church aforefaid, whee tiple 

als all other Buildings in city. The ( ruction Qi this 

follows: Let GL be the given Breadth, and thror it A 


= a 
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treams GE, draw the Right- lines À 
Tanes of the extream o Sc 
28 Or (by (il 


hich Mall be the central 
i ZA 


tne 


Radius GH, which i irch 
m HIK: With the fame Radi uc on tl z 
touching cach oth FD; perform the fame on the Line M n will 
the Points BQ be the under Part of the Plinth to the Columns, the Line 
NZ, drawn thro’ the Points FO, is the upper Part of the Ciara ri wit 
rojection is equal to the Radius FE, and con‘equently to rth Í 
1¢ Fight of the Order. If 1M is made caual to C and the Lines 
NM and MEA be drawn, then will the ’ NM, and M exhi- 
bit the Pitch of its Pediment, wi e alli ight is equal tọ hal 
the Height ef the Order that ful 1 evidently d d byt 


kuge Cireles which meafure the fame 
To 


(1) Diving PO 


ZQ_is the H of the Bafe, which doubl le is enoi at mn 
(2) Divide the Height OZ into 2 equal Parts, or id then OS, 
the upper 6th Part, will be the Height of the I I be divided 


into 7 equal Parts, one of thofe Parts is the eter of the umn, U 
will be equal to twice ZQ, the Height of the “Ba! e before found, Make 
the Height of the Sub-plinth Q equal to the Height of the Bafe 

Tun Entablature, Fig I having its He ae as divided into 6° equal Parts 


atv, A g, 9, r, the lower 3 is the Height of the Archit rave, 
1 the Cymatium and Aftragal included, and the next one 
the Modillion, whofe Projection is equal to the Height « 


The Projection of the Plinth is : the I eter i 

the Projection of the Cinéture is The Abacus 

the fame jection as the € Diminution of ah sl of 

the Diameter at the F The he Capi 

than the Semidiameter at the Bafe, which 1 fuppot o 
yjcéture of the Aftragal, which, cea g, 
a Part of its Height, and therefore is 

Juftifiable 

Prats XNVH i Fig. If. oo lence t 

exccuted in the Frontitpiece at York-/ża irs, y he h ] 

vided into ş equal Pa ts at b, g, Pods th c upper ene ab is the 

Entablature, and the lower 4 being divided into 7 equal P ere. HB Ue, ie 


w, 2, one of thoile Parts is equal to the iamete: of the Column, 
meter of thele Columns is pre ccifely two Fect, and therefore the 
I. is divided into 24, Inches, and is tl le by which the 


aah the $ 
delineated. This Compofition is not unlike that ef Baro 
in every refpect, the Cincture Q excepted, which differs from 


y 


T HE feveral Figures affixcd hercto, to denote the He ropectures of 
~ i x 1>% ` A 
each Member, are Inches and Parts of Inches, as their feveral fra al Num- 
bers expre 


Plate 2 © ¢ Vi iH, The T uft an Order b I NIGO Jo NES, at Y ork- 
D 4 
: Stairs. 


Tuis fo muc rated Matter would have made a fine Co 
had he placed a Cymatium on the Corona, inftcad of an Ovod, whic 
already obferved to be abiurd. The 1 remaining Farts of the Ord 
noble, fave its Bafe, where F think its Torus S is too fimall, ar. 

too large ; Had the Torus been made y Inches med of 4 Inch 


Fillet r Inch infleid of 2 In.his, the sy would have been botter pro} 


than 


SSS 
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treat Parts they fuftain. The Cavctto Q_ is very abfurd, 
as is the AÀ anner of the Shaft fitting on it: In fhort, the Cincture R 2nd 
Cavetto Q. been a Part of the Shaft, and net a Part of the Bafe, 
as they are made to be. The Height of the Coluinn is 7 Dia 
Height of the Fntablature $ of the Column’s Length ; the feveral Membe: 
are determined by Inches and Parts of Inches, both in their Heights and 
Projectures Columa, divide the Length of the Shaft Ca 
meo 115) ERE xc. then give two to cach Rulttic, and the li 
Ce ee excep tl Interval, which muft be but 1, asc d. 
The Projectic s are determined by Lines drawn trom the 


than they are, to the 


eters, tne 


ns of the Ru 
rojeGions of the Cinċture F and G, unto the Projection of the Aftragal ~ 


I 
and 8. 


why were Columas j 


Pray, Sir rfi rufiicated ? 


> 


Af. Yo ftrengthen their Shafts, by binding their Parts clofely together, fo 
as nat to {ufer them to burit or {plic by very great Weights, that were 
then impofed on them. ‘Therefore to rufticate Columns, that do not fuftain 
great Weights, is a great Abfurdity ; of which the moft ridiculous Exam- 
ples I have feen are the Columns in an /ovick Frontifpiece to the Entrance of 
the Court , before the Lord Burlington's old Houle at Che/wich, and 
thofe to the Frontifpiece of the New Play-howfe, in the Piazza of Covent- 
Carden. Nor can 1 indeed very juftly commend Mr. igo Jones in this E 
ample: But as they are done in a Grotefque Manner, u pon the Brink of the 
River Thames, intended more for Or mene than Strength, they are there- 
fore not to be condemned, nor very greatly commended: For a Rural Grotelque 
Frontilpicce, like unto the eee into a Cave or Grotto, would have been 
much.more fuitable to that Place, than a regular Piece of Architectuse. 


ad me to obferve to you, the fame Abfirdities in the rufticated Co- 
to the Frontifpiece of Lord Burlneton's Gate in Piccadilly, and thole 


agaimt the Afsez/e & 
unns are not only 


Charing-crofs ; where in both thefe ildings, the 
sineme any impofed Weight, fave that of 
their broken Entablatur heir Surfaces allude to diferent Situati- 
ons from thofe they potel For thofe Ifcles in Burlington-Gate, would 
have better Lecomed the Situation of Yor&-Stairs, or the Entrance to a Grot- 
to, than that to a Nobleman's Palace in a common high Le 5 I 
defaced Ruftics of the Afezfe are but a Monkey Affectation 
if worn fo by Time, or caufed fo 


y Naturc, being no wife {i 
other Parts of the Building, or agreeable to the Age in hish the Date of He 
Year placed over them denotes their being erected. 


Plate XXIX. The Tufcan Order of Sy Curnistopuxre WREX, 
in the Frontifpiece of St. Antholine’s Church im Watling-Street, 
London. 


> Compofition of this Order is the fame as the foregoing of Lugo For 
pting in the Bafe to the Column, whercin this Matter has very wilcl 

cluded the Cavetto above the Cin€ture, and given a better Proportion 
Torus ad Plini b. ‘Yo proportion this Order to a any Height is a Worl: « 

rouble, as that the Height of the Entablature, which is but 1 di 

no goed Proportion to the Height of its Pilafter, which is of 7 mete 

| indeed 1 am firrprifed to find fo fmall an Entablature, by yoreat a Mz 
ter; it being actually 25 min. too low, to be equal to a quarter Part of the 
Pilafter's Heig ght, which it ought to have been, To proport: ; Ord. 
divide the given Heig ht into 25 equal Parts, or rather int Os 
dividing the upper one into 5, give the upper four to the I a. 
e Refidue of the Whole to the Column. The Height of the remaining 21 
Parts being divided into 7, take 1 for the Diameter. To divide r J 
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zts Mouldings, divide wa (which is equal to half the Diameter) into 19 Parts, 
give 1o to the Height of the Plinth, 8 to the Torus, and 2 to the Cincture. 
To divide the Members of the Capital, divide ao, which is equal to ap the 
Semidiameter, into 3 Farts at d f; divide fo into 8 Parts, and make wo equal 
to; of fo, and draw wD for the upper Part of the Aftragal: Again, divide p8 
into 6 Parts, give the lower 2 to the Neck 6 8, half the next 1 to the Annu- 
let, the next half to the Ovelo, the next 1 + to the Abacus, which fubdivide 
into 3, and give 1 to its Regula. Yo divide the Entablature into its Arechi- 
trave, Freeze, aud ornice, divide ap its Height into 27 Parts, give 8 to the 
Architrave, 8 to the Freeze, and 11 to the Cornice. To divide rhe Tenia of 
the Architravxe, divide Ap into 9 Parts, and give 2 to the Tenia. The Cor- 
nice being divided inte 11 Parts, the upper 3 is the Height of the Ovolo, the 
next 1 of the Aftragal, and half the next 1 of the Fillet. Divide dw into 2 
equal Parts, and the lower 1 of thofe 2 Parts into 3 Parts, then give 2 of 
thofe Parts to the Cima reverfa tx, whofe Fillet is + thereof. 

The Projection of the Cornice fg is equal to its Height f 10. The Projeéi- 
on of the Capital is equal to + of the Height from the under Part of the Fillet 
to the Aitragal, unto the upper Part of the Abacus. The Projeion of the 
Baje is (fomething very odd, being) 2 thirteenth Parts of the Diameter 3 O, 
which is equal to the Diameter, being divided into 13 Parts, at B, C, D, E, 
&c. 8 A3, and OP 5, are each equal to vj of 30. œ The feveral Figures 
placed againfi the Members fignify uo more, than References to thofe Parts, 
when we need to mention any of them particularly, Toriflicate this Column 
or Pilafler, draw k ¿pq parallel to the Cincture ms, and at fuch Diftance 
from it, as to be juft clear of the Curve; divide the upper Part from o, to the 
under Part of the Fillet to the Aftragal, into ro equal Parts, and each of thofe 
Parts into 6; then give s to the Ruftick, and 1 to the Rabbit, Groove, or Chan- 
nel, as fignificd by the ftmall Circles between e and o, Fig. l. The Project 
of the Ruiticks is equal to that of the Cincture, 


re 


Plate XXX. ‘Tufcan Jntercolumuations, Arches, and Tmpofts, accord- 
ing to the Ancients. 


_ Fic. I AnImpoft at large. Fig IL Intercolumnations for Portico’s or Co- 
lonades. Fig. {lL Arches, or Arcades on Stub-plinths. Fig. IV. Arches, or 
Arcades on Pedeitals, whofe Impoits ZZ and SS are reprefented by Fig. E 
The Proportions of the principal Parts are exhibited by the large Semicireles 
and Circles, and thofe of the particular Parts by the leler Circles; all which, 
being very plain by Infpećtion, need no further Explanation. 


Plate XXXI. Tufcan Portice’s to Temples by VITRUVIUS. 


Tuese three Figures do not only exhibit, by the proportional Circles, the 
proper Intercolumnations of this Order, but the Proportion of Portico’s to Tuf- 
can Temples alfo, which Infpection will better explain, than Words can do. 


Plate XXXII Tufcan Jutercolamnations, Arches, and Tnposts, by 
A. PALLADIO. 


As the Meafures and proportional Circles demonftrate the Magnitudes and 
Proportions of their feveral Parts, I need not fay any thing thereof; and there- 
fore I fhall only note, that if the Semicirele O g v be divided into 11 Parts, 
the Key-ftone will be one of thofe Parts. 


Lis Plate 
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Plate XXXIO. Tufcan fatercolunmations by VINCENT SCAMOZZI 


A sall the feveral Members of thefe Por tcos and Arches have their refpec- 
tive Meafures affiv'd to them, as likhewile are to Fig. V. VL VEH. which repre- 
{ent his various Impofts, Architraves, and E ntablatures, no more need be faid 
relating thereto. 


Plates XXXIV. XXNV. XXXVI Tafcan Jatercolummations, Arches, 
and Impofls, by Barozzio of Vignola, and Sepastian Le Cuerc. 


Tue Intercolumnations for Portico’s and Colouades by Barozzio are repre- 
fented by Plate XXXIV. and thofe for Arches or Arcades to Piazzas by 
Plates XXXV. XXXVI. where the firft reprefents the Tu/can Arch without 
Pedeftals, and the laft, with Pedeftals. The Intercolumnations for Colonades 
and Arches by Le Clerc are reprefented by Fig. U. and JH. at the bottoms of 
Plates XXXV. and XLII alfo by Fig. 1l. I. IJ. 1V. V. VL of Plate XLIII. 
and his various Impofts and Architraves for thofe Arcades are exhibited at the 
bottoms of Plates XXXIV. and XXXVI. The Mealires to Barozzio’s are Mo- 
dules and Parts, (the Semidiameter being the Module divided into 12 Parts, 
as before obferved) and thofe of Le Clercs are Modules and Minutes, wherein 
the Semidiameter of the Column is accounted the Module divided into 30 
Minutes, 


Plates XXXVI. XXXVIU. XXXIX. XL. XLI. Tofean Trin 
phal Gates, Arcades, Intercolumnations to Colonades, Niches, Doors, 
and IV indows, by Sepssv1an SERLO, and JuLtus Romanus. 


To delineate the Tucan Triumphal Gate or Entrance, Fig. Í. Plate XXXVII 


(1) Divide the given Breadth into 12 equal Parts, as demonftrated by the 
12 Circles E, D, C, &c. then will one of thofe Parts be the Diameter of the Pi- 
lafters. (2) Make the middle Opening equal to 3 Parts, and the fide Openings 
each equal to 1, and then complete the Order, throughout its Height, by the 
Diameter before found. (3) Make df equal to half the Height fr, then the 
whole Height is in 3 equal Parts. (4) Divide d f into 7 Parts, then the upper 
2 is the Height of the Pediment; the out Lines of the middle Pilafters, being 
continued to K and G, terminate the Extent of the /4¢¢ick Pilafters KI and 
HG. (f) Divide the Height of the Pilafters into r5 Parts, which terminate 
with curved Lines, reprefenting their ruftick Swellings, making the gth Ruf 
tick from the Bafe the Impoft of the Arch. (6) Divide the femicircular Arch 
into 19 Parts, that the middle one (4) inay ftand perpendicular to the Diame- 
ter of the Arch, which will complete the Whole. Noze, The Divilion > o # m 
7k z, and the Semicircle p d g are ufelefs in this Conftruction. 


REMARKS oa Fig. I. and Fig. IE. Plate XXXVII. 


(1) T ne Breaking off the Architrave and Freeze, for the fake of enlarging 
the Rufticks of the Arch, is abfurd, and deftroys that noble Look of continu- 
ed Entablature, as is feen in Fig. II underneath: It is alfo a weakening to 
the Whole, and therefore not to be praétifed. (2) Ifthe Number of his Ruf- 
ticks were fewer, they would be more grand and noble, the Whole being (If 
Tam not miftaken) broken into too many Parts. 

Fie. IL. is another Gate of this Mafter, which is not fo much to be con- 
denned, but indeed may be received as a good Example ; but I would recom- 
mend, that circular Recefles, for the Reception of Bufto’s, be made in the 

Places 
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Places of the iquare Apertures 6 and 5, which Apertures, appearing as Win- 
dows, have not fo noble an Effect. As the proportional Circles E, D, C, B, 
&c. demonftrate the given Breadth is divided into 1s Parts, of which 1 Part 
is the Diameter of the Column, the Height of the Order and its Parts is from 
thence determined, as before has been taught at large; by which you may 
complete the Whole as required. 

Prare XXXVUL Fig. L is a Tufean Frontifpiece of Serlio’s, of very un- 
common Proportion, vzz. [ts Intercolumnation is but 3 diam. and 4, its Pilat- 
ters but 6 diam. in Height, and, what is yet more odd, the Height of the 
Bafe is but ; of the Diameter, and Height of the Capital but 4, which, tho’ 
Prefidents, are not to be followed; therefore | recommend, that when any 
fuch Defign as this be required, make the Height of the Bafes and Capitals 
each equal to half the Diameter of the Pilafter or Column, for otherwife they 
will appear too fmall for the Shaft they belong to. Fig. IL is an Arcade for 
Piazza's of Columns in Pairs, to be ufed where a great Weight is to be fup- 
ported over them in the fecond Story. ; 

Prats XXXIX. Fig. IL reprefents a 7u/caw Arcade for Piazza’s alfo, to be 
ufed where the Weight above is not fo great as the aforefaid, and when much 
Light is required below. Fig. I. is a Tufcan Gate rufticated after the Manner 
of Julius Romanus, wherein ‘tis to be obferved, (1) That he makes the lower- 
molt Ruftick the Bafe of the Column: (2) That his Columns are ditninifhed 
immediately from their Bottoms unto their Capitals: And laftly, That he has 
abfurdly broken the Architrave and Freeze, as Ser/io has done before him 
in Plate XXXVIL 

Prare XL. Fig. I. reprefents Tufean Niches, which are of good Compofi- 
tion for Grotefque Works ; as alfo is the Tu/eaz Door, Fig. H. But the double 
Arch to Fig. HI I cannot commend, for if the ftreight Arch aa, &c. have good 
Butments, there's no occafion for the Semicircle A over it, todilcharge off the 
Weight, the other being {trong enough of itfelf: Indeed, in fome Cafes, it is 
required to let in Light at A; but, when fuch’ Demand is made, pray why 
may not the ftreight Arch be taken away, and its Height turn‘d into an Im- 
polt, and ftopt over each Side of the Window, with an agreeable Projection, 
thereby giving to the Whole a noble Afpect? From whence Ser/io got this 
abfurd Method I know not, but fure I am, that many modern Pretenders to 
drchitedure have copy d and pra@tifed it, not only in the Doors of the War- 
office, by the Hor fe-guards, at White hall, and to the Doors of His Maye fiy's 
new Stables in the Menje, but many other Buildings in and about Levdou, as 
not being able to judge of the Abufe. 

Prare XLL exhibits another rufticated Arcade for Piazza’s, with a ruftick 
Gate not unworthy of our Regard, where Strength and fimple Beauty are to 
be exprefled at the fame Time. 


Plate XLI. The Trayan’s Column at Rome, by Sezastian SERLIO. 


Fre. I. reprefents the Column ereéted by the Sevate and People of Rome, 
in Recognition of thote great Services that the Emperor Trajan had rendered 
his Country, and indeed it is one of the moit fuperb Remainders of the Ro- 
man Magnificence to be now feen {tanding ; and, that it might more immor- 
talize him, than allthe Pens of Hiftorians could do, they caufed this Column 
to be made of Marble, on whofe Shaft they engraved, in Bas-relievo, all his 
memorable Aéts, by the moft exquifite Hands, without Limit of Expence 
therein, to perpetuate his Memory to all fucceeding Ages, and to continue as 
long as the very Empire itfelf; and which, for their Excellency of Workman- 
fhip, are juftly admired by the whole World. 

Taart noble Encourager of Arts and Sciences, Lewis XIV. of France 
caufed 70 of the Bas-reliefs of this Column to be moulded, fome of which 
were caft in Brafs, and the others employ’d to incruftate and embellish the 
arch'd Cieling to the great Gallery in the Louvre. 

As 
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As many of our Bagli/b Nobility have taken pleafure to ereét infilate Co- 
Junins, in thew Gardens and Parks, to the Memories of their Friends ; and 
which are not only very great Marks of Gratitude and affectionate Love, but 
Ornaments allo; I muf therefore defire my young Readers, not to paf over 
the Contideration hereof in a flight Manner, but confider well tein Naturc 
and Ufe; fo that, when it may be required to raife a Column lor any fuch 
Pur pote, they may readily know, how to complete the Compolition agreeable 
to the Subject its made to poy etuate. 

Now, to make this more plain, P will deferibe this Column in the Words 
of Mr. Aveln, as lollows: “ The firit, and as it were the Foundation of the 
“ whole Structure, isthe Pedestal, which is here no lefs necefi than is the 

Cornice to the Columns of the other Orders; and its Proportion, though 
fquare and folid, requires an Enrichment of handfome Afodenc atures, and of 
all other Sorts of Ornaments at the Parbh and Cymatium ; but above all in 
its four Faces or Sides of the Di He, 8 hich are as it were 7; ables of Renown, 
where paints iire? Victories of thoie Heroes to whom fhe erects fuch gio i- 

I” os (See Plate F, following Plate NX. where the principal Parte of 
nn, with its Meafures in M nutes, are exhibited, with their Fm- 
nents, &c.) tis there that we behold all the mili itary eee ol the 
uified, their Arms, the Machines they made ule of in Fis gent, their 
Enfigns, Shields, Scimeters, the Harnefs of their Horf s, and of He. 
riots, their Habiliments of War, the Marks of their Religion, and, in a 
Word, whatever could contribute to the Pomp and M: jenihcence of a Tri. 
“ umph. Upon this glorious Booty, as on a Throne, is erected, and reveficd 
th the moft rich and fplendid Apparel which Art can invent, and inde ed, 
provided the Architect be a judicious Perfon, it cannot be too | elorious, I 
repeat it again, that this oug ht in no fort to alter, or in es 
“ the Proportions and Tajes Profiles of the Bafé and Capita ; 
« very Keys of the oe and Harmony of the whole Order. The laft but 
ee principal Thing, becauie it fets the Crown upon the whole Work, is the 

Statue of the Perfon to whom we creé this fuperb and magnifi 
* ture: This hath an Ura under his Feet, as hava qaf{cency trom 
“e his own Athes, like the Phoenix, and that the Virtue of grest Men tri- 
umphs over De/ieay, which has a Power only over the \ ulgar.” Fj 
hibits a Profile of the Pedeftal and Bafe of the Column at lay 
of the Capital, and Plan of the Stairs within the Shaft. The E s 
taken together denote the ThickncfS of the Shaft at its Bale, the Ci 
Thicknets of the Shatt neat the Aftragal, the Circle C the G omg of the St 
and the Circle D the Well-hole or Newel. 

Ser/o meafured the Parts of this Column with the old Poman Palm (which 
l think is equal to 9 of our Inches) divided into 12 equal Parts, 
and each Finger (being again) fubdivided into 4 equal Parts, were called Mi- 
nutes; fo that i in 1 Palm there are 48 min. The Height of the Pedeital, with 
the Sub-plinth, on which refts the four Magles, he fays is 21 Palms 4 min. 
the Column, including its Bafe and Capital, 148 Palms 32 min. and the Uru 
on the Capital, with its Crown, 14 Palms 24 min. which together make 18 
Palms 16 min. equal to 138 Feet 3 meh. The Breadth of the Pedeftal’s Die 
is 24. Palms 6 mim. on whofe Faces are cut two Compartments of many Tro- 
plies, with the following Infcription : 


5. IP. Q. R. 
IMP. CAESARI DIVI NERVAE. F. NERVAE. 
TRAIANO AVG. GERMANIC. DACICO 
PONT. MAX. TRIB. POT. XVII COS. VI. PP 
AD DECLARANDVM QVANTAE ALTITV- 
DINIS MONS ET LOCVS SIT EGESTYS 


Teatt ce nfound, 


tal cing the 


gnificent Struc- 
ting a Re 


\ the 


fairs, 


called Vingers, 
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The Diameter of the Column at its Bafe 16 Palms, and f4 Palms at its Af. 
tragal ; fo that its Diminution was but vt or?. ‘The eight of the Bafe is 
precifely 8 Palms, and the Height of the Capital 4 thereof. The Height of 
the Column, including its Bafe and Capital, is 8 diam. and a half; fo that 
We are here to obferve, that, altho’ its Members are chiefly Tufean, vet its 
Altitude is really Dorick, as indeed are its Flutings, which are without Fillets, 


Biarea SLU waged SOUR Tukan Tntercolumnations by SEBASTIAN 
: Lin Cine. 


Prate NLU. Fig. V. reprefents the Intercolummations of this Mafter, for 
Columns in Colonades, which are determined by Modules and Minutes, as 
affixed in their Places ; as alfo are the Intercolumnations of the Arcade, Fig. I 
Plate XLUL reprefents fix Examples of Intercolumnations to Arcades, for Pi- 
azza’s , of which Fig. I and Fig. II are with Pedeftals, to be ufed either with 
fingle, three-quarter Columns, or Columns in Pairs, detached tree from the 
Wall, with Pedettals behind them, as their Plans exprels, as the Nature of 
the Cafe may require. Figures V, and VL are alfo with Pedeftals ; but thefe 
our Matter has given, as Examples to be practifed, when Pilafters are to be 
ufed inftead of Columns. 

Ficures lI. and [V. are arcaded 1 ntercolummations, without Pedeftals, 
whole Meafures being fignified by Modules and Minutes, need no further 
Explanation. 


Plate XLIV. The Intercolumnation of the Portico of St. Paul’s, Co- 
vent-garden. 


Tuis Building, I have already noted, was built by Mr. Stone, and not by 
Mr. nigo Jones, as molt do imagine, and indecd as T did myfelf, when I mea- 
{ured the Columns in the Portico ; but happening, foon after iny Meafurement, 
to be fpeaking of it to my worthy Friend, Sir James Thornhill, deceafed, 
he did aflure me, that Mr. Stove was the Archite@ of that Building; but 
whether it was his own Defign, or Mr. Jeness, I will not undertake to f: y. 
To proportion this Portico, (1) divide the given Bread th into 4 equal Parts at 
& h, 7; alfo divide the 2 outer Parts, d g, and 27, each into 2 equal Parts, 
at Zand m, which are the Places, where the two outer Columns are to ftand, 
(2) Divide 7m or pg into 13 equal Parts ; then give 4.to p r, and the like to 
ug, fo from the Pots 7, v, muft the central Lines of the inw ud Columns 
be raifed. The Altitude of the Cornice d is equal to d h, the half Breadth : 
and æ b, the Altitude, or Pitch of the Pediment, is equal to half Bd, as is 
plain by the proportional Semicircles, which exhibit the whole by In{peétion, 
The Manner of dividing the particular Members is fhewn in Plates XN VE 
ANVE 

Fic. H. and IT. are Examples of Tx/caw Frontifpieces for Doors, of which 
Fig. IL is a double Hxample, having a Baluftrade on the tight Hand, and a 
Pediment on the left ; which Haft Example exhibits the Effect, that a Pedi- 
ment hath with a femicircular-headed Door; and Fig. WL. fhews the Effect 
with a fquare-headed Door. The Intercolumnation / 2, Fig. II. is 6 diam, 
and the Aperture 4 diam. the Height g / divided into 3 Parts, the upper 2 at 
z is the Center of the Arch: So likewife in Fig. IL the Intercolumnation b g 
is 6 diam. and the Aperture 4; therefore, the Diameter of 2 Door being giy- 
en, divide it into 4, and take 1 for the Diameter of the Column, and then 
proportion the Order according to any Matter, as required. 

Note, in making circular-headed Doors, that the Impoft be always above 
the common Height of a Man, viz. 6 Feet. Note alfo, that the Height of 
Doors and Gates be not lefs than twice their Breadth, nor more than twice 
and one fixth Part. 


K kk Plate 
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Do o a 


Plate NLV. Divers Compofitions of Block Cornices examined, with 
ike Manner of proportioning them to the Height of any given Building : 
(AIF ok entirely new.) Alfo, Mr. Gisns’s erroneous Method of pla- 
cing Cornices over Ruftick Quoins of Buildings detected. 


grorg we can make Block Cornices fit for Buildings, we muft know how 
to find their proportionable Heights, which Mr. Gitbs, nor any other Matter, 


ha ary to teach. To effect this; (1) Divide the given 
H arts, then will the upper one be a Height made fit 
to rec lature. (2) Divide the upper one into 7 equal Parts, 


er feur for the Height of the Cornice required. Fig. 1. IL. 


a L are various Defigns (which differ in their lower Parts only, the Cy- 
satinn and Corona in every of them being the fame) by Mr. Gibbs, of which 


the tirit is worthy of Regard; but the two lat being of meaner Defign, on 
Account of the fmall trifling Members, on which his Blocks or Trutles are 
ed; and efpectally that of Fig. UL which are two numerous, they 
erefore tobe reicGled. As the Aftragalg /, Vig. L cannot properly be 
a Part of the Cornice, it being to the Wall, the fame as it is tu the 
‘hafe of a Columns therefore divide the Height ot the Cornice a f into 6 c- 
qual Parts at a, 8, ¢ a, and give to cach Member its Height, as the 
proportional Semicircles expreds. Make f b equal to 4 of the Cornice’s Height, 
and at that Height let the upper Ruftick finith. Make bi, ¿ k, &c. each equal 
to half ah, which is the Heights of the Ruiticks. The Breadth of each head- 
ing Ruftick from the Upright of the Wall (not from its own, vz. from o to 
ts, muft be equal to ; í f the Height of the Cornice, (that is, to æ €) and the 
Breadth of the fetching Ruflick equal to the whole Height of the Cornice 
(that is, to af) over which muit {tand the out Line of the 2d Block or 
Prats of the Cornice, whofe Breadth muit be equal to 3 of the Cornices 
ght. ‘The out Line ot the aft Bleck, or Trufs to the Cornice, muft ftand 
right of the Wall, and thereby hath a true Rearing, 
as aforefaid ; But when they are placed without the 
seendicular of the Wall, as in the lower Example, they have a fale Bear- 
i yy the lower Meinbers. Dride the Height of aay Ruftick, as 19 20, 
into 8 equal Parts, and take 1 for the Height of their champhered Edges. 
As thefe Cornices are generally uled without Architrave and Freeze, they are 
therefore made with lef Projection than is equal to their Height, as other 
ctally are. As Ihave now done with the Pivifion of the Cor- 
nice and Kufticks, I muit now proceed to take Notice of a moft furprifing 
Lirror committed by Mr. Gibbs, and many other Perfons, in placing Cornices 
over tulticated Walls, in Manner as follows, 773. Inftead of fpringing from 
Unright of the Wall z o, Fig. L they make the Height # o into a Sort 
ol Faria or Band, carrying it out equal to the Upright of the Rufticks, 
and from thence fpring the Cornice, as 1s reprefented by the dotted Profile of 
the Cornice w w y Sg 11, which brings the whole Cornice too forward, 
gives falfe Bearings to the Trufics, and a clumfy Afpeét to the Whole. It is 
aio very common, in the ruiticatmg of Pilafters and Columns, to-make the 
Yace of the Ruftick the Upright of the Shaft, and cut the ChampKerings 
into the Body of the Shalt. This is a monfirous and ftupid Abfrrdity ; 
for here, under a Pretence of ftrengthening the Shaft, as Rufticks will do, 
when they embrace it, it is weakened as much as the Depth of their Mi- 
tres or Champhers are cutin. Of this Kind of Kufticks are thole rufticated 
Brick Frontifpieces on each Side the Church of St. Paul, Covent garden, 
which, I think, were not long fince beautified, either under the Direétion, 
or at the Expence of the prefent Aart of Burlingron: But furely, had his 
Lordihip well examin'd their Architecture, he could not have avoided the 
fecing of this fo yilible an Abfurdity ; and inftead of giving to them a 
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t 


eS 
The Principles of GEOMETRY. DOG 


new Cloathing of Plafter in that maimed Condition, would have taken Pity, 
and order‘d thofe barbarous Wounds to have been healed up, as Mr. Dodding- 
fon did thofe monftrous rufticated Columns built at Gazvéll in Dor fetflive, 
under the Direction of Sir Yobu Vanbrugh. The Ruftick Piers before the 
Houle of the prefent Lord Chancellor in Lincolis-inn-/relds, built under the 
Direction of Mr. Jones, Clerk of his Majcfty’s Works at A’en/ngton Palace, is 
alfo another horrid Example of this Kind. There are alfo many other 
wretched ‘Things of this Naure in and about Lowdon, which at prefent 4- 
omit. 

Fiıcures IV. and V. reprefent four Defigns for Ruftick Doors, every Side 
being a different Defign: Thofe of Fig. IV. are tolerable good for grotefyue. 
Buildings, but thofe of Fig. V. are both monftrous: For this great Mafter (as 
he’s thought by fome to be) has not been contented with breaking the natural 
Courfe of the Architrave, but of the Freeze alfo, which of themfelves, with- 
out the Rufticks, would have made a good Frontifpiece; befides, the breaking 
of the Architrave into fo many Parts, is a weakening (not a flrengthening) to 
the Whole, and therefore abturd. 


Plate XLVI. Two Ruflick Doors. 


Fie. I. isa Defign of Vzgzolas, but not to be commended, he having de- 
ftroyed the natural Courfe of the Architrave and Freeze, for the Sake of 
making the Kcy-ftones monftroufly high and narrow. Fig. H. is a Profile of 
the Entablature to this Frontifpiece, which for grotefque Edifices is very 
good. Fig. IIE is another double Delign for two Rufttick Doors, by Mr. Gibbs, 
where you fee he has now crept with his Key-ftone into the Bed-mould of the 
Cornice, which is furprifingly monftrous. As to the Rufticks on each Side, 
they are indeed of very pretty Invention, and would better become a Frontif- 
piece to a Paltrycook’s Shop, than they do the Windows and Doors to the 
Church of St. Marrin ia the Fields, as being analagous to the rufticated 
Edges of Paifttes and Pies. 


Plate XLVII. The Geometrical Confiruition of the principal Parts of the 
Dorick Pedeflal, and of the Mouldings of its Bafe, by Canto Ge- 
SARE Osro. 


I Let ai, Fig. IV. be the given Height of the Pedefiat. 


Practice. (1) Draw zo of any Length at Right Angles to zz (2) Draw 
ao, making an Angle of 39 deg. with the Line @2, interfeGting 70 ino. (3) 
From the Point z, fet fall the Perpendicular Z$ on the Line æ o, and from & 
draw kz parallel to a7. (4) From # draw xm parallel to 2k, and from mz 
draw 472 parallel tozo. (5) Bilek ek inf, and through f draw ¢? parallel 
tohd. (6) From Z draw /6 parallel to æ o, cutting a żin b; then is gé the 
Height of the Bate, g b the Height of the Die, and æ b the Height of the Cor- 
nice, as required. 


H. Lez me, Fig. I. be the given Height of the Pedeflals Bafe. 


Pracrics. (2) Divide mc into 5 equal Parts at the Points 5, 6, æ 7, and 
give the lowermoft 2 to the Height of the Sub-plinth, or Zoccolo, ab cg. 
(2) Draw gc at Right Angles to mc, and b æ parallel thereto, both of Length 
at Pleafure. (3) Make c f equal to ae, alfo draw the lines ch and fA, mak- 
ing the Angle fcb equal to 30 deg. and the Angle cf% equal to 6o deg. 
and continue A f out at Pleaiure towards e. (4) From % let fall the Perpen- 
dicular Ad, and ond, with the Radius db defcribe the Arch Ae, cutting bf 
me. (ys) Through the Point e draw the Line g e parallel to ae, which will 


determine the Projeéture of the Zoccolo. (6) Thro’ the Point wm draw Åz 
at 
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at Pleafure parallel to ge, and from the Point z draw ah, making the Ang gle 
kame a to 30 deg. (+) Bifect : Roni in /, and draw / 5, making the Angle 
m/s equal to 30 deg. (8) From 7 let fall the nop ene dicwlar 7 ź on the Lane 
A a, cutt ing e Line Zs in o, irom which draw or parallel tokz, for the 

Icight of the Fillet. (9) From the Point of Inter fection, made by the Lines 
j aa mc, draw a Line to z, making an Angle of 45 deg. and draw zy pa 
rallel to wc, which will determine the Projecture of the Fillet vz. (10) From 
z draw ¢ 7 parallel to Å #, cutting wc in the Point 9, then will 8 g be the 
Height of the Torus. (11) Bilect 10 g i 4, and draw 4.5 perpendicular to 


ka, cutting /p in s, ‘sr parallel to § 9. (12) Buleét +s in 
g, the Center of the Tor Pale ‘i wand vw each equal to 9 v, and 


draw the į} eel jl WA. a Make a's equal to ww, and draw the Line 
w g, Which biiect in y, and then defiribe the Cima aye. (15) Make a2 equal 
too z, and tikit 24 in the Point 3. (76) Make si equal to 23, and draw 
the wc 1 3, Which completes the Projections of the Members in the Bafe as 
l i 

ic. Land Il. demonftrate, how trom a Man’s Body the Circle and Square 
were firit one. of which £ have already taken Notice. 


Plate XLVI. The Geometrical Coufiru fion of the Die and Cornice of 
the Dorick Pedeflal, as allo of the Dovick and Attick Bafe, by Car- 
LO Cras ni Osio 


ftal, Fig. 1. being gii 


L The Height of ibe Die to the Dorick 4 en, to find 


its Diameter ther with the Height and Projection of its Fillet at 
Bottom, 

Let the g be zs. 
Practice, (1) BRA A in z, and on #, with the Radius wz, deferibe the 


(Guile “are, (2) I 


the Quadrants o z 


p through z at Right Angles to zs. (3) Divide 
a m, psin 7, and s@img. (4) Thro’ the Points 


zs draw the Lines AA and ¢¢ parallel to op; alfo, thro’ the Points /¢ and mr, 
draw the Line: Avand &¢ parallel to7s, interfecting the former in the Points 


7 7 ] 


o, k, v, ¢, thereby completing the Body of the Dic, as required. 


To defevibe the Fillet xy at its Bottom. 


(1) Contin ing sg equal to xs. (2) Make the Angle ws g 
equal to g i 5 l to ĉo deg. and from w, the Point 
of Interfection, draw w y tel to /v, then will wv be the Projection of the 
Fillet. (Let df reprefent vw and ¢ e, Part of Aw, which being larger, the 
Manner of the o eration is more intelligible.) (3) Make fg equal to half fd, 
and dra ae ullel to fæ, alfo join fg, and then is the Fillet completed, 
with its Height and Projection required. (;) Continue yf to a, making fa 
equal to fd, and then on f, with the Radius fd, ea ribe the Hollow fb, 
which c etes the Whole, as required, 


Ul. The Height of the Cornice to the Dorick Pedeflal, Fig. IL being given, to 
divide it into its feveral Mouldings, 


Let an bethe given Height. 


(1) Turo æ drawchat Right Angles to az, asalfo xk through the 
Tomie 2 Make the Angles cz a and kaz each cqual to 30 deg, (3) Bi- 
fect ¢ f in d, from whence draw d2 parallel to Be, allo bifeét fw in 7, and 
from k, thro’ z draw £7, continuing it till it meet az in x, (4) Ezom x 
draw +, and from z draw eF parallel toa b, and of any Length at Pleafure. 
(5) From c, thro b, draw c w, and from d draw de paral llel to an, then 

from 
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from e draw the Line e 4, and from w, the Line wi, and thus are the 
E F $ 3 > 
Heights of every Moulding detcrmin’d. 


To determine the Projedures. 


1) Make g% equal to ax, and from b, draw b 4 parallel to æ xz, which will 
determine the Full (2) Make 4 3 equal to 1 b 4.3 alfo 3 6 equal to ed, and 
on the Point 6, defcribe the Ovolo 32. (3%) Continue 62 to 1, then is the 
Fillet under the Ovolo done, (4) Make 9g equal to wo, and thro’ the Point 
g draw the Line 7 Z parallel to az; then continuing 21 toy, ae be 
qual to 1 2, on y, withthe Radius y 1, deferibe the Arch r 8, which com- 


4 


pletes the Face of the Corona. (5) Bifect 9gin o make gé equal to og 


& 
and draw a alfo bif Le gé in s, and on g defcribe the Arch o s, which com- 
pletes the Drip. (6) Make x / equal to p 10, and draw /p the lower Filler. 
(7) Make ziz equal é half / p, anddeleribe the Cima rever rfa, which compictes 
the whole Cornice as required. 


HIL The Height of the Dorick Bafe, Fig, IV. beize given, to divide it into its 
feveral Mouldings. 


Let by be the givex Height 


Practice, (1) Bifect dyin w, and draw ww and yz at Right Angles to 
by, and of any Length at Pleafure;, then will xy be the Height of the 
Plinth. (2) Draw ac parallel to ww, alfo draw a x, making the Angle 
axb equal to 30 Degrees. (3) On æ, with any Radius, defcribe an Arch, 
as 3 I, which divide into 2 equal Parts at 2, and draw the Line 224, trom 
whence draw the Line 4.2 parallel to w x, then will 4x be the Height of 
the Torus. (4) Bifec: 4x ing, and fromo draw the Line o4, parallel to ww, 
of any Length at Plealure. (5) From 6 let fill the Perpendicular bd on the 
Pinea ate and from d draw the Line gz, cutting by a make ef cqual 
to / 4, and from e draw the Linc eg, parallel to 4 2: And thus are the 
teights of cvery Moulding determin’d- 


To determine their Proe&ures. 


Draw ihe Line fe, making an Angle of 45 Degrees with the ign 
va b which will cut be in e, then drawing cg parallel to be, the Cinture 

or Fillet is completed, (2) Continue cg to g, bik& og in p, and make gr 
equal to pg, and draw Zr parallel to 4 0. (3) Make &4 equal to kf and 
draw 4/4, cutting fz in ż the Center of the Altrag (4) Make aa equal 
to ew, and draw eg, which will cut of in s “the Center of the Torus. 


(5) From m draw wz parallel to a y, until it meet 2 y in 2, and then is 


the Bafe completed as required, 


The Height of the Attick Bafe being given, Fig. UL to div 
Mouldings, with their Pr oječlures. 


Let a6 be the given Height. 


(1) Bisectr a6 inż, and from thence draw the Line ¢ c, making the Angle 
až c equal to 30 deg. (2) Draw ac, and 7 6, at Right Angles to 26, and of 
any Length at Pleafure. (3) Bifect ¢¢ ing, and ong raife a Predendicular, 
which will cut æ 6 in wz; then will æ m be the Height of the upper Torus. (4) 
From 72 draw% e parallel to 26, alfo, thro’ the Point g, draw the Line by pa- 
rallel to æ 6, which will cut meine. {s) Bite be ind, the Center of the 
upper Torus; alfo, bifect ge in f and, making mo equal to e f, draw o f, 
the Fillet under the upper Torus. (6) From the Point m draw the Line 2 5 
parallel to ¢ c, and at ¢ let fall the Perpendicular ¢s on the Line ws, and from 
the angular Point s draw the Lines 8 1, which is the upper Part of the lower 
Torus. (7) Bifeck 7 8 in p, and trom p draw pg, making the Angle gp 8 

Lit equal 


ee ee 
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al to Godeg. which Line continue until it mect ss ing. (8) Draw the 
through which Point draw rz parallel to 8 1, 


‘Fillet. (9) Make the Angle 8 s x equal te 


6in 5, then 3 F is che > Height of the Torus, and 
6 (10) Bifeét 8 yin v, and draw v 2 the central 
; c l I OAE 5, a draw the Line 7 4, cut- 
tin . in 2, the ¢ sr of the lower Torus, (22) Make 7 6 equal to 4 ; 
and join a7, which completes the Plinth. (13) From f draw fs parallel t 
ps, cutting rosin s, and me inh, and draw s 1 yarote! to 26, which com- 
‘ecture of the Fillet. (14) On the Pomt 2, with the Radius 2 3 
dcfermbe th Torus. (13) Draw 274 eae bileét Az in & 
h } the Line z Å parallel tors. (16) Make vz cc qual to 
Li i e Center of the Arch fz, and the Point & is the Cer 
te the Ar ch to gether form and complete the Scotia: And ne 
call t louldings c cted as required. 


Plate ee The Geometrical Confirut tion of the Attick Bafe, accord- 
ing to „n B. ALBERTI; and the Ciađure and Afiragal to the Dorick 
Shaft, ie ARLO Cesare Osio. 


To ae é Attick Bafe accoraine to Leon Ba 
Let b ? be tke gwen Height. 
1 1 the Lines g% and zp at 
R ngles, al E Draw b wz unti rect Sf 
I inued in #7 ling the Angle wip cqual to 30 de (3) J 
the Angle yim p into 2 equal Par yy the Line #2 2, which continue until it 
me ; is zp the Height of the Plinth, 2rd ef i # draw 
7 y Leng 1 para lel tops. (4) Krom # dra aking the Ang 
l to 30 deg. alfo draw ab, making the Angle 4 bx cqual to Go deg. 
a l their l'oint of mecting, draw a ¢ r, then will bd the 
the | 1¢ of the per Torus. (5) Bife f om a aies ey me 
rallel to bg, which is the central L ect £7 ino, and 
om o diaw ov, the central Line of the lewer Te (6) Bicet dz in 4 
lake bg al toB/, and draw le nske ov cqual to bg, and draw gv. 


allel to bp, cutting cf inf, the 

(8) From the Pomt 4, where g 7 id, draw hg 

l an, mterfecting e kin k; from whence draw 2% el to dz, and 

then is that Fillet completed. (9) Make /s equal to 72, and draw J4 mter- 
fecting ky in g, and joining g r, that Fillet is alfo completed. 


To deferibe the Scotia 


1) Maxe bz equal to zk, and from 4 draw h ş parallel to 2s, which divide 
into q equal Parts, at the Points 3, 6, 7. (2) From the Point 3 draw the Line 
rallel to bg; alfo, from the Point g draw the Line g 2 parallel to 1 
interfecting the Line 3 2 in the Point 2; then is the Point 1 he Center of th 


Arch & 3, and the Point 2 the Center of the Arch 3 g, on which defcribe the 


Scotia required. (Laftly) On the Center f, with the Radius ef, deferibe the 
upper Torus; and on the Center v, with the Radius vo w, defcribe the lower 
PL 


Torus; and then will the whole Bafe be completed as required. 


i ht of the Dorick Column, Fig. 1. being given, to divide off the 
Heights of the Bafe and Capital 
Let ag be the given Height. 
Practice, (1) Bilect ag ine, from whence draw cd, making an Angle of 
zoey. alfo from g draw g d, making an Angle of 6o deg. with the Line @ E 


which 
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which continue until it mcetedind (2) Bie ¢d ine, from whence draw OKs 
Perpendicular io æg. (3) Make abequal to fg, then a b wul be the Height 
of the Capital, f g the Height of the Bafe, and b/ the E eight of the Shaft. 


JI. To proportion the Cin@ure to the Shaft of the Dorick Column. 
Let cd, Fig. IV. be the Semidiameter of a Column, and bd the central Line. 


. Practice. (1) Draw the Line dp of any Length, making the Angle pad 
equal to 30 deg alfo draw the Line c p, making the Angle pca equal to 3i g- 
interfecting each other in the Point p; from which let fall the Per pendicular 
poonthe Line de, being continued to v. (2) From o draw ok, making the 
Angle &oc¢ equal to 30 deg. which continue until it meet pe in k, from 
whence draw / Z parallel to co, alfo draw & m parallel to a c. (Laftly) On & 
as a Center, with the Radius k /, defcribe the Arch Z b, and from / draw hq 
parallel to da, which will complete the Cin@ure as required. 

Note, That the moit ready Way of defcribing an Angle of 30 deg. is to open 
the Compafies to any Diftance, as d e, and defcribe an Arch, as Je, on the 
Point d: This done, fet up the fame Opening from e to /, on which Points, 
with the fame or any other Opening, deferibe Arches interfecting in g; thena 
Line drawn from g thro’ g will make an Angle of 30 deg. with the Line dm. 


IV. Fo proportion the Aftragal to the Novick Shaft, the Projettion being given. 
Let ac, Fig ll. be equal to the Projeion given. 


Practice. (1) Make gg equal to ae, and draw ge, which bifed in e, 
from whence draw e/ parallel to a k of Length at pleafure. (2) Divide g c in- 
to 3 equal Partsat f d, and through f draw w x parallel to ac; alfo fiom g 
draw g 7 parallel to wz, cutting eZ in b and i, and completing the Fillet 
(3) The Point d is the Center of the Aftragal, therefore on ¢, with the Radius 
b d, dcieribe the Aftragal bow, (Laftly) Continue 42 to 4 and make z/e- 
qual to g 2; thenon the Point 4 with the Radius ¿Z deferibe the Hollow or 
Arch z & under the Fillet, which completes the Aftragal required. Nore, In 
this Example the Height and Projecture are equal ; but in the following the 
Height is but 4 of the Projection. 


V. To proporiion the Dorick Affragal, Fig. V. with its Fillet, fo that its 
Height fhall be but 3 fourths of its Prosetlion. 


Let at be equal to the given Preettion. 


Practices, (1) Make zm equal to az, and draw am, which bifeé in J, 
through which draw kd parallel to az; alfo bifect a % in b, the Center of the 


Aitragal, from whence draw cg parallel tozz. (2) Bi 


iiect kaz in /, and froni 
Z draw Zf parallel to kd, cutting cg inf. (3) On &, with the Radius dd, de- 
feribe the Aitragal o pd, and making f g equal to //, on g, with the Radius 
7 & dcfcribe the Arch fz, which completes the Whole as required, 


VI. To proportion the Aftragal, Fig. VI. with leffer Height and Projection 
than the former. 


Let eb be the given Height. ` 


Pracrice. (1) Draw ke at Right Angles to e b, and divide e b into 3 ce 
qual Parts at de, make 24 equal to cb, and draw the Line k a, which bieét 
in 4, and from thence draw fe parallel toke. (2) From b draw fb parallel to 
be; alfo from bdraw 02 parallel to ak, then bilcét ec in d, and from d draw 
dz parallel to ke, cutting #2 in z, the Center of the Aftragal. (3) Brom g 
draw g f, the Face of the Fillet, parallel to ae, and on ż, with the Radius 22, 
deferibe the Semicircle 44, which completes the Aftragal as required. 


Plate 


SS ooo 
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Plate L. The Geometrical Conjiruélion fil the Dorick Capital and Exta- 
blature, by CARLO GES ARE Osio. 


of the Dorick Capital, Fig. IV, le 


1) Divide z7 into 3 equal Parts at pv, and draw / p and ae 


i =w 
ingles to ¿7 of Length at pleafure. (2) Make p/ eq ual to pv, and 
; bifectp ving, gu ms, gsinr, and svin fy and from the Points 

the Lines wr, ¥5, 77, at pleafure, parallel to fp. (3) From 


1, craw the Wines wots 2200 2, eile) to rv, which will 
Annulets. Continue 1 2 to 3, the Center of the Hollow 2 4. 
rp equal to 30 deg, mecting fp in o; alfo 
p making the Angles 7 ¢ pe and ee cach equal to 30 deg, in- 
erjecting cach ether in z, the Centcr of the Ovolo, on which, with the Radi- 
us z w, deitribe the Ovolo wg. (5) Frome draw o% paralick to 2p, nu ne 
cqual to pr, and from m draw 7 d at pleafure; make 4 4, the Proje 
s, equal to ho, agonal @o cutting ¢7 in e, from 
whence draw e f parallel to de za into 3 cqual Parts at k/, and 
fom Å draw Å$, parallel to az, at pleafure. (7) Draw ab parallel to zh, to 
complete the Fillet. (Laftly) Make bc and de each equal to half 2é, and 
draw the Line c g, on which defcribe the Cima Reverla: And thus are all the 
Parts of the Capital determined. 


To delineate the Affrasal. 


1n 


(1) eiccen v= in 5, make 7 
Diagonal 3, which bifeG@ in 10 
in 8, the Center of the Aftragal ; 
parallel to7 17; alfo bifect 1218 
9, cutting 10 1410 13, and thereby com 
$4, Making 13 14 equal to 13 16. fai 
feribe the Aft 
the Arch 12 


wal; and on the Poin , with the Radit , deferibe 


= MERET, i 5 5 
which completes the Whole as require 


H. To deferiie the Dorick Lutablature, Vig. L H] 
Let aX be the given È equal to 1 fourth Part of the Colui s Hei bt. 


Pracrics. 00 


the Angle a Z cqual to 39 
deg. and the Line XZ, making the Angle ea to 6o deg. inte esting 
avin Z, trom whence moe 7.B perpendicular to aN, then w l B X be the 
Height of the Architrave. (2 Bie& a Bin $, then will 2B L e Heigh tof 
the Freeze, and æ b the Height of the Cornice. The prin 
Entablature being thus found, I will now proceed to the 


Parts, of which the Architrave is the firit in Order. 


Let aX reprefent the central Line of the Caluma, and bN 


of the ch chitvave 


Practice. (+) Draw the Line 13.N, making the Angle bX 12 equal to 
29 deg, cu yo in 13. (2) Breck B73 in a, and from a4 draw 4 C, 
making the Angle Ba C equal to 30 deg. and cutting BM in C3 then is BC 
the Height of the Tenia or Band, and therefore from G d C 5 at plegue 

parallel to Bog (3) Bifect X 13 in z, from whence rale the Perpendicular 
zy, cutting BX iny, then is Cy the Height of the Drops \ en Vitiet, 
(4) C= ain Ki 12 cach equal to and draw 13 7 continued until it 


n 8; make the Projection of the Tenia 9 8 equal to 3 fourths of its 
Height 


meet B 9 


The Principles of GEOMETRY. 233 
eee eee O 
Height 8 7, and draw the Line 9 5 for the Face of the Tenia. (s) Make the 
Projeétions of the Gotta 1 12 11 equal to half the Height of the Tenia. (6) 
Make 4 3 equal to + of 8 7 for the Height of the Fillet : And thus are the 
Parts of the Architrave determined. The Gutta’s or Drops 4, ™, p, 9, £, W, 7, 
altho’ belonging to the Architrave, will be better deferibed with the Trighyph 
in the Freeze, which now comes next in Order. 


Let b B he the Height of the Freeze. 


Praecries, (1) Divide 2 B into 3 equal Parts at cd, and make B 9 o cqual 
to ¢ B, and draw 90 91, which will be the Bounds or Limits of the Semi- 
triglyph, (2) Divide B go into 6 equal Parts at the Points g, f, e, d,c, and 
from thence draw the Lines g 1, f2, e 3, d3, andcs, parallel to # B. (3) 
Make o1 11 equal to 5 gt, or Part of the Semi-triglyph’s Breadth, and 
draw the Line it 7 parallel to gt &; alfo make 11 1 and 8 9 cach equal to 
ro rr, or 4 Part, and draw the Lines 6 9, 13 9, and 10 12, which will com- 
plete the Ssmi-triglyph as required. (4) The Line c go being drawn, and in- 
terfected in the Point K by the Line 2 /; from thence draw KL parallel to Boo, 
cutting 91 go in the Point L. (5) Make 90 8 equal to go L, and from the 
Point 8 draw the Face or Upright of the Freeze, which is alfo in the fame 
Plane with the Upright of the Face of the Architrave. 

Note, The fame being performed, on the other Side of the central Line, will 
complete a Triglyph entire. 

Unper the Tenia of the Architrave are placed 6 Gutta’s or Drops in fuch man- 
ner, as if they had flowed from the Channels of the’Triglyph thro’ the Tenia and 
Fiilct under it, therefore feem to be an Ornament belonging to the Triglyph; 
and indeed, when the Triglyphs are omitted, as oftentimes they are, thefe 
Gutta’s are omitted alfo; wherefore ‘tis evident, that tho’ they are placed in 
the Architrave, yet area Part belonging to the Triglyph only. Their Forms 
are twofold, being made by fome as the Fruftums of a Semi-pyramis; and by 
others, as the Kruftum of a Semi-cone, cut from their Vertexcs, down their 
Axifes, perpendicularly unto their Bafs. 


The Manner of deferibing them is as follows. 


Pracrict. (1) Continue down the Lines 91 90, y ¢, 44, 3 e, a fs wand 
1 9, towaids X 13. (2) The Line X 13 being before drawn, make the Angle 
B N 13 equal to 30 deg which bifeét in z, and from thence raife the Perpen- 
dicular gy, cutting BX in y, from whence draw y 12, parallel to X 13, for 
the Depth of the Gutta’s, interfe@iing the aforefaid continued Lines in the 
Points 4 m7, p, 9, fw. (3) Draw the Diagonals y b, C 7, b p, z iiL K p, in- 
terfecting D 3 in the Points x, 0, r, 5, 0, X. (Laitly} Draw the Lines wy, v z, 
ft, rp, op, mi, and then vi wy, rp st, and op J, will be the Profiles or 
Sections of the Gutta’s to the Semi-triglyph, as required. 

Turs Ornament, with the Triglyph over it, has a very agrechle Effect; and 
therefore Workmen are fond of introducing it, without confidering what it re- 
prefents, or whether ‘tis agreeable to the Frontifpiece they make, which js 
entirely wrong: Vor, as they were firft ufed in the De/phic Temple, to repre- 
tent an fatigue Lyre, which Inttrument “polo had been the inventor of; they 
cannot therefore be a proper Ornament to every Building, any more than the 
Ox-skulls placed in the fquare Intervals, or Metops between them, which th 
Antients introduced, alluding to their Sacrifices, ec. with which we are cn- 
tircly unacquainted : And therefore, inftead of fuch Ornaments, we fhould in- 
troduce fuch as allude to the Situation of the Place, or Perfon, to whom the 
Building belongs. Having thus gone through the Architrave and Freeze, 
there is now the Cornice only remaining, 


Let ab, Fig. I be the given Height. 


Practice. (1) Bifeét ab ine, alfocbin2, make 24 equal to ; of 24, 
Mmm and 


224 Priaciples of GEOMETRY. 

1 l Me C Be - Lines parallel to each other, and at Right 
C? . (2) Make the Angle db equal to 
n at Right Angles to 2 A, cutting db in k, 
i j; ) Make ke equal to jot kb, and from 
Ce re up the Face of the Freeze to 48, 
( I t each equal to GI, and diaw the 
then n (s) Divide Lv into 3 equal 
ejection of the Capital to the ‘Priglyph ; alfo on wv, 
deleribe the Ovolo vz. (6) From d in the central 
ck'd Line ¢ 38, making the Angle c/ 3% equal to 30 de; 

j 1 the Point e draw the Line ¢ 38, making the Angle 28 equal 
r, Cuttl 35 in 38, through which draw the Line E 38 39. (7) Bi- 
ac ine, and from ¢ draw the Line 43 £ in an Angle of 30 deg. alfo from 


draw the Line e 43 at Right Angles to 43 ¢; and through the Point 43 
uthe Tine 44 295 as likewie tionke draw the line ¢ 51. (3) Make 
i a the up illet to one fourth of ac. (9) From 
the Point 2, on the central Line, draw the priched Line 2 4; alfo make zy 
: draw F G parallel to the central Pine. fro) Continue y 
ng 6 7 equal to 67, and from the Point 7 draw the Line 7 A 
cl to 64. (10) Take the Diftance v w in your Compafles, and fet it on 
p A ti times, as trom 8 to ROE, Lidl, e 13, Ig, Ty, ane l on thofe E oints, 
(cere feribe the feven Semicircles, intericcting each other 
5, 15, 18, 19, 20, 21, 22, 23, and the Line 7 A inthe Points 
a 3, YO, 11, 12, 13, 14, 15 A, through the Poimts 16, 8. 
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ie Gel tine Wes 4 a, O ay, © AG, 
GS, laas Tul woe, Kom ihe Ponle oft in the ‘Plancere of 
the Corona. (13) Draw o 36 at Right Angles to ds; 3 alfo divide o 4 a 
37, and deferibe the fmall Semicircle for the Drip. (14) From the Point 4 
draw the Line 4. 42, parallel to the central Line, for the Face of the se 
tile (ış) Divide 42 43 into 3 equal Parts, and make 41 39 equal to one of 
thofe Parts, (16) Make 42 æ equal to 42 4I, draw æ 39, and defcribe the 
Cima reverfa, alfo make æ 40 equal to 41 39, and draw the Line 4o 49 for 
the Face of the Corona. (17) Make the Projections of the Cima A 
and Coma reGa each equal to their Heights, and that will complete the 
Whole as required. 


he oc 


R ÆR K 


Tuts Geometrical Conitruction of the Orders may probably have becn the 
very firft Method ufed, as Garzo Cesare Osio doth affirm, and in which there 
is a great deal of Veda, in confidering with what great Difficulty thofe 
Rules h have been acquired, and how furprilingly, i in many Cafes, the Proporti- 
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ons of one Member to the other is produced : Yet upon the Whole, I cannot 
think it to be { as many others ccm- 


fo geod a Methed for a young Beginner 
prifed in this Work; and therefore to fuçh, it will be better to read this 
Matter, y have well acquainted thenfelves with others more caly, 
But, bec zive this carly Admonition, don't let it be an Excufe not to 
read this at all: For if that fhould be the Cafe, they will deprive 
themfelves of many beautiful Proportions, and fine Methods of Working, 
not to be feen in any other Maft 


laiter 


The Manuer of fluting Pilafiers and Columns. 


Tue Flutings of Columns do particulariy affe@ the /oxick Order 


Fy 


(rarely the Dorick faith Evelyn) uti Stolarum “Ruge, in Imitation of the 
Plaits of Women's Robes, as /7truvens faith. The firft Order that the Anti- 
ents fluted was the /ewick, in that renowned Temple of Diana, built at K- 
phefus (as many think) by the 4wasons, which employed above two hun- 
dred Years to finih, at the Expcnce of all fia, whole Columns were of 
Marble 70 Feet in Height ; of which more hercafter, when] come to {peak 
the /ozick Order. As this Temple was built after that immemoriable magni- 
ficent Temple, erected to the Goddefs Yuzo, in the famous City of AP gOS, 
by Dorus, Prince of Achaia, and Sovereign of Pelopounefas, it therefore 
feems, as if the Original Dorick Columns were not fluted, but made plain ; 
Not but the Allution may be made as well to the Goddets Fuss, as to the 
Goddefs Diana. But however, we find many Inftances of flutcd Columns 
among the antient Derick Buildings of Rorre, as in the Theatre of Marcellus, 
Plate LI the Bath of Desclefiav, Plate LVII ec. and therefore thofe Ex- 
ampics may be pleaded as Authority to do the fame when réquired. 

The antieat Manner of fluting (he Dorick Shaft was, to divide its Cir- 
cumfercnce into 20 equal Parts, (as Fig. I. which is a Semicircle divided into 
10 Parts.) ‘The Depth of each Flute was equal cither to the Segment of a 
Circle on the Side of a Geometrical Square, as 7b10, where the Breadth of 
the Flute is the Side of the Square; or otherwife, to a Segment of a Circle 
on the Side of an Equilateral Triangle, as # A t, on the Side of the Equilate- 
ral Triangle zo 1, which Flutings had no Divifions of Villets, (as are in the 
other Orders) but were worked to fharp Edges or Angles, without any Spaces 
of Willets between. I will not undertake to affign the Reafon, why the An- 
tients did thus flute their Derick Shatts ; but fure Tam, that they are abun- 
dantly more liable to Abufe and carly Decay, than they would be, were each 
Flute divided by a Fillet, which would be a Strengthening, and an Orna- 
ment to them alfo. To diftinguifh the Derzck Fillets from the Jowick Fil- 
lets, divide the Breadth of each 2oth Part into ṣș equal Parts, give 1 to cach 
Fillet, and 4 to each Flute. 


I 


To flute the lonick, Corinthian, or Compofite Colunas. 


(1) Divine the Bafe of each Column into 24 equal Parts, and divide each 
Part into 4.5 give 1 to each Fillet, and 3 to each Flute, as in Fig. I. (2) If 
from the feveral Divitions of the Flutes and Fillets, you draw Right Lincs at 
Right Angles to the Diameter, their parallel Diftances will reprelent the 
Breadth, that every Flute and Fillet will be feen to diminifh, from the Mid- 
dle to both Sides of the Column. 


To divide the Flutes and Fillets on the Shaft of a plain Column, 


(1) DRaw a Right Line, as æ & (in the lowermoft Figure of the Plate) of 
Length at pleafure, and therein affume a Point, as b. (2) Open your Compaties 
to any imall Diftance, fo that 24 of thofe Diftances, fet along the Line a 4, 
ih H be lets than the Girt of the Column at its Aftragal. ‘This done, divide 

*, Opening of the Compafles into 4 equal Parts, and take 3 of them into your 
ompaiies ; alfo take the other r into another Pair of Compaifes, and ma 
Wi 


226 The Principles of GROMETRY. 


will the one be the Breadth of a Flate, and the other the Breadth of a Fillet. 

h thefe Openings, prick along the Line a b 24 Flutes, and as many Fillets: 
n ht Lines, parallel to cach other, and at Right 
\ngles to a b. (2) Take the exact Girt of your Column with a ftrait Piece 
cf Parchment, gae. which fuppofe to be de; and then laying its nds, fo as 
to touc h the two Out-lines e g and / b, the feveral parallel ie incs will divide its 
ige into ats proper Flutes and Fillets, as at the Points 1,2, 3.4, 3, 6,7, 
(4 ae iv one End of your Parchment, thus divided, unto a Rig 

drawn ¢ he Shatt, from its Aftragal to its Cm@ture, and therewith, : 
rhe Shatt at its Bottom, and from the feveral Points on its Hdge > prick of 
eadth of every Flute and Fil let, as required. (5) Take the Girt of the Cu- 
lon atits Aftragal, and apply it to the Out lines, as before, which fuppofe 
io be e f, then the Fdge will be divided, with its Flutes and Fillets proporti- 
enibly diminifhed ; and if one End be ee to the aforelaid Right Line, 
drawn en the Surface of the Column, (not under the Aftragal) and the Breadths 
of every Finte and Fillet be pricked off trom the Papers Bias when ‘tis 
girded about the Neck of the Column, as before at the Bottom, procecd to 
draw Right Linc US from the Divifion ef the Flutes and Fillets above, to thofe 
below, and vou will divide the Superficies of the Shaft ready for working, as 
requi ate, by the fame Rule you may find the Breadth of the Flutes 
and Fillets, in any Part of the Shaft you are pleafed to girt it at. 


d from thote Points draw Rig 


d 


To flute Pila/flers. 


Sous Architeéts divide Pilafters into g Flutes and ro Fillets, and others 
but into 7 Flutes and 8 Fillets, of which the laft is mott generally practifed. 
As the Breadth of a Fillet is one third Part of a Flute, therefore divide vour 

Pilafter, if for 9 Flutes, into 37 equal Parts, but if for 7 Flutes, into 29 €- 
are Parts, and then give 1 to cach Fillet, and 3 to cach Flute. Sometimes 
Workmen place a Bes id at the Angle of Pilafters, asin lig. J and then the 
Breadth mutt be divided mto 31 equal Parts 3 give 3 to cach Klute, £ to each 
Fillet, and r to the quarter Rot ind, or Bead, at cach Angle, as in the Figure 
exprel (iid. Burt this laft Method is not to be commen led, becaufe the break- 
“the Angles by the Beads is a teeming Diminution of their Breadth, and 
i it makes the Angles look weak, by being divided into fmall Parts, which 
rwile would be more mally, an d confequently much ftronger > and of 
prami (Sia Afpect. 

Nore, ‘That Flutings are called by fome Srriges, and Fillets Serie, Rares, 
or Liffs. 

Note alfo, that the Flutings of Columns and Pilafters are 
up with a Swclling, a third Part from the Bafe, called Stave, or 


generally filled 


P. Pray, wherein doth a Pilafter differ from a Column ? 


MW. A Pilafter hath no other Difference from a Column, than a 
the Shatt of a Column is round, and diminifhed trom a third Part of 
Height unto the Aftragal ; and that of a Pilafter is {quare, and Mould never 
be diminithed (as erroncoufly is done by Liga Jones, at the Banquetting-honte 
at White hail) but when it ftands behind a Column: When a Pilafter {tands 
alne, ti» called by the Greeks Paraflate, and by the Hakans, Membrette. 
The Projection of Pilafters, from the Wall thev {tand im, is fometimes a fourth, 
or fifth, or fixth Part of “their Diameter, as Occafion may require; and the re- 
maining Part of the fquare Body is always fuppofed to be ftanding within the 
Wall, From their Projecture, or Coming «forward, they are alfo called u/c, 
or Ante, as having been placed before the Walls of antient Temples, and at 
their Quoins, for Security and Strength. In the Ufe of Pilafters ‘tis to be ob- 
derved, that tho’ they have a noble Afpect in large Buildings, yet im fimall 
Fronts they make but a very poor Figure, and ‘therefore in fuch Buildings 
fhould be avoided. 


j Plates 
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Plates LE. LI Tiwo Examples of the Dorick Order in the Theatre of 
MarcELLUS at Rome. 


Autno’ many Examples of the Dorich Order are given us, without any 
Bafe, as the 2d Example hereof, and that of the Bath of Dioclefian, Plate LVI, 
yet here we fee, in this 1f Example, the Azick Bafe introduced, and I think 
not improperly: For if Columns were antiently uled without Bates, they were 
not fo beautiful, nor had fo good a Foundation, as thofe with Bates. 


P. Pray what is ihe Attick Bafe? 


AT. Tux Altick Bale (or, as fome call it, the Atrick Curgz) confifts of a 
Plinth, two Torus’s, and a Scotia, with its Fillets, as the Bale to this ft Rx- 
ample, and which exceeds the Tufean Bafe by the Scotia y, and the upper 
Torus v x. 


P. Pray why is the Scotia fo called ? 


M. From the Greek Eroria, Scotos, Darknefs, or from its Obfeurity, pro- 
cecding from the Shade of its Hollownels, but more vulgarly (faith Fed, 
they call it Cafement ; though, I muft confe, L never heard of this Nan 
before. It is alfo called by fome Trochile, Tex» or Toyz a Rundle or Fully- 
wheel, which it refembles, The /alians call it Ba fone. 

By the feveral Divifions of equal Parts, and their Sub-divifions, vou fee I 
Infpeétion, how the principal and particular Parts arc determined, and w hich, 
to confider and find out, [have placed here as Examples for Praétice; though 
indeed there is but very little in them, they being made fo very plain, as to 
be underftood at firft Sight by thofe who have made themielves Maiters of the 
foregoing, and which any one may foon do with good Attention. 1 Mell new 
proceed to give you my Remarks on thefe Examples: And fj/?, l cannot be- 
lieve the Annulets, in cither of the Capitals, to be proportionable to the Ovo- 
lo, and Abacus next above them, they having a poor and weak Look, by be- 
ing many and final. This 1 cannot help calling an Error, (notwithfanding 
that Vitruvius, Palladio, and fome other Matters have followed it) and which 
is evident, if we do but compare thefe, or any other of the aforelaid Matters, 
with Scamozzi, Plate XU. and with Mr. Gibbs, Plates t. and Cl. where the 
firit hath a Cima Reverfa, and the latter a Cavetto, either of which have a 
much grander Look, 


P. Pray which are the Annulets, you [peak of ? 


M. Tose three {mall Fillets or Rings unmediately under the Ovolo of 
each Capital, comprifed between HK in the firft Example, and $Å in the fèe- 
cond, The Capitals of thefe Examples confift of the fame Members, but dif. 
fer in their Magnitudes ; the Ovolo of Example rit being greater than that of 
the 2d, and the Abacus of the 2d greater than that of the rft. The Archi- 
traves of both confift of one Fafeia, and the Gnita’y or Drops in both have 
a noble Afpect. Thefe Gutta’s are made either as Se@ions of Fruftums of 
Pyramifes, or of Cones, but tquare at their Bales ; they are alfo under the 
Plantou or Plancere of the Corona, as are expretied in the 2d Fxample, and 
contain 18 in Number, placed exaétly over the Triglyphs in the Freeze. 


P. Pray what doth a Triglyph reprefent ? 


M. An Antique Lyre, firit ufed in the Delphic Temple, of which Inftru- 
ment, ‘tis faid, pollo was the Inventor, ‘The Word, in Greek Thane, figni- 
fics a three-fculptur'd Piece, Quai tres habens Givphos. The Italians call 
them P/anettz, {mall Plains. Their Breadth fhould always be equal to the 
Semdiameter of the Colvnin at its Bafe; but fome Matters make it equal to 
the Semidiameter at the Aflragal. ` 

Nno Tar 


ryt S $3 ps ~a af r 
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Tuebroad Lift BC, next above the Freeze, is called the Capital to the 
Trigivph, from whence arifes the Cornice, In Coimpofitions of thefe Corniccs 


there 1s not a little Varicty ; and, J think, they are the very firit, that I have 
ro tinifly with Cavetto’s. ‘Chey have both a lofty and noble Air, and 


crefore are belt for the Ourtide of magnificent Buildings. 
Plates LHL LIV. The Dorick Order g Virruvius, with [uterco- 
lunmations for Portico’s to Temples, &c. . 
ji 


rofle of this antient Mafter, whofe Mom bers are determined 
a ection makes p ain. Fig. UL is the Bale of the Column 
Hig. HI isa Plan of the Plancere he the Corona. Fig VI 

Manner of placing tne Triglyp! , foas to preferve perfect {quare 
Mutops between them, that is, the Trig He C being placed directly over 
the central Line of the Column, the inter rval E, which is call ed Metop, muft, 
by the Diltance of the next Triglyph B, be made a perfect Square, There- 


ei I are not placed exactly over a Coluwn, as A, or if the Me- 
ü em ri un, inftead of a gcon netrical Se quare, both are abltud. An 
Example may be feen in that monftrous Frontifpiece to the South- 
$ H br eadneedle-ftreet. 

Lhe Word Afe/op is from the Greek Meta, and fpe, between ue and 
was anticntly enriched with Oxes Skults, Dilles, Targets, Battle-axes, Th 


derbults, @c. nay, even to thts Day thefe Ornaments are ufed, bur, a ‘the Ge- 
nerality, with great lmpropricty, as being inconfiftent with the Buridings and 
Situations, of which | maye already taken Notice. 
ie pis, MUL, 8 & i an of a Trighyph, exhibiting BA, the De 
nellings, and G F FB, the Intervals between, Fig. V. repreien pituls ò 
mner of fluting his Derick Column ; where, you fee, that his Fiutes arc dc- 
-ribed on the Center of quare, whofe Side ts equal to the Breadih of a 
ute, as betore tat ht. The Ancients did fomet imes s cut their Columns into: 


Cants inftead of Flutings, as repre ented by lis ttn He a IN SUL 
and N. are Portico’s alter the antient Doi ick Manner, where, you fee, there 


are net any Bales -he Columns, as there are to the Portico, Fig. X. Whe 
intercommnation 0 Tempie is called ofisde, irom the Greek Arcos, 
fan. ane So a Column, contifting of 4 Diameters, or Modules: But in- 


deed it 1s more properly a Sufeaz, than a Derik Intercolumnation. 
Py deterceluninatien, | mean the Diliance petween two Columns, account- 


ed trom their Uprights: But iome Mafters account it Hom the central Line of 
the one to the fane of the other. fhe Word comes from the Latzz, uterco- 
Jammin. inthe Derick Order, it is regulated according to ule Number 2 
‘Triglyphs incl luded between, excepting where the 'Triglvphs are eed 

fometimes they are, The moft na ‘tural Intercolumnation for an) rick os 
is that called D iaftvlos, trom the G? eck ‘Dia, between, aud oe a Column, 
confifting of three Diameters. Befides thete, are two other Kinds ot 
Intercolumnations ; as 1/7, Fufiylos, tromthe Gre k Eus, Well, and S274 


a 
ne confifting of two Diameters, or aly little more, being of all 
molt graceful) for Mie Jonick and Corinthian. 2dly, The other 
amed. alfo Pycneflylos, (as much as to fay, thick of Pillars) an 
Intercolumnation not eae 1 diam, and 2 half, belonging chiefly to 


Conipofite. 


Plates LV. LVI. Orker Dorick Tntercolummations, forTemples and Colu- 
nades, by VTERU VIUS. 


Fic. I reprefents the ant ient Manner of making Doors to Temples, whofe 
dth at cop was made it Part leis than the Breadth at bottom. How con- 
yenient fuch Doors inay Le, as that they will always fhut themicives at cvery 

Opening, 
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Opening, I cannot fay; but fure Tam, that as their Sides incline from a Per- 
pend-cular, the Intervals, or Margins, between them and the Columns, have 
not the moft agreeable F ‘ook, by being broader above than below. As to the 
Proportions of the Door, and its Architrave, ec. they are demonftrable by the 
Divifions of Parts. Of this kind of Doors there are fome made by the Karl of 
Burlington, I think, to the Offices ot his Houfes at Ch7/wick and at Piccadifiy. 
Fig. IL is a Doreck Colonade placed on a continued Pedeftal, w hich i is much 
more noble and grand, than were each Column placed on a fingle Pedeftal, 
either projecting irom the continued Part between, or entirely clear all round, 

Fig. HL and IV. are other Dorsck Intercolumnations for Portico's wrar dhe 
anticnt Manner, from which, and the preceding, any Defign of thofe Kinds 
may be made with great Facility and Delight. 


Plates LVII. LVII Divers Dorick Examples from the Ancients 


Tue Example HIK, Plate LVH. and Fig. {. Plate LVI. are both the 
fame Entablature and Capital, being Profiles of that beautiful Derick Order, 
at the Bath of Dioclefian at Rome Plate LVI 
as Bafes are comely and graceful, therefore I have plac eto the Prefile . 
in Piate LVIL which ts fimilar in its Cana rea, in Place of the To: 
to the Cima rea, in Place of the Ovolo, in the Capital The Example 
CDE, Piate 1.VIE. is very near the fume Meafures with (Pig. IL) Plate LVILL 
at Albane, near Rome. Both thefe Examples are very noble, being em- 
ployed with the tick Bafe E. Fig. B reprefents the Sofito of the Corona 
of the Entablature C, wherein you {ce that e: ach A Mutule « ' Modillion is enrich- 
ed with 35 Gutta’s or Bells, and the Manner of returni tatan Angic. The 
Entablature A is another Dorick Com} fition of the Ancients, which, having 
Guttas intermixed with the Dentiles under the Ovolo in the Bed-mourding, 
is exceeding beautiful for infide Works, as indeed is that at the Bath of Xa- 
clefan, whilft the other at bane, which is of fewer Parts, 1s more proper to | 
adorn the Outfide of a Palace. Fig. G is the Bafe and Cornice of a Pedeftal, to 
be ufed when the Lengih of Columns are not fufficicnt for the Height requir- 
ed. The Heights and “Projects ires of every Member from the central J ine are 
determined by Minutes, as expreifed by the Arithmetical Figures. 


has no Bale, but 


Plates LEX. LX. The Dorick Order, dy A. PAtLLAnptio, 


Fis. J. and HI. reprefent the Pedeftal, Bafe and Capital of the Column 
and Entablature at large, whole feveral Members are determined by Minutes. 
As I have already {hewn the Ablurdity of the Annulets under the Ovolo in 
the Capital, I fhall in the neat Place ebferve, that the Dechvity of the Soft 
to of the Corona hath a very difagreeable Afpedt, and no wile neceflary ; for 
the femicircular Throat at the Extream is fufficient to prevent the Drip from 
going any farther, and therefore the Method is abiurd, as well as deformed ; 
for thofe who are not perfect Judges of the Pretence for to doing, do believe 
that the Corona has funk down in its Front. The Sofito of the Cornice to 
the Meau/fe Stables is made in this Manner, and is, Ithink, the very worft of 
the Kind, I ever faw; and that not only for its drooping Sofito, but for its 
diminutive Size, being much too finall for the Building againtt which ‘tis plac- 
ed. Fig. H. is his Titercolunmeation for an Arcade, W ith Pedeftals to a Pi- 
agza, or Gallery, at Whofe Bottom are two Varieties of Impotts at large. 5, 
IV. are Intercolumnations for a Colonade, whofe Columns he has placed with- 
out Bafes, according to the Anci nts. The Figure A on the Right Hand ex- 
hibits the Manner cf deferibing the Hollows of his Fiutings ; and that of BC, 
Fig IV the Manner of defcribing the Ovolo and Cavetto to the Cornice of the 
Pedeftal. 


ihe 


ae 
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Diam. Min. 
“Pedeftal and Column IE o 
he Height of 2Column and Fntablature 6 ig) 23 
Pedeital, Column and Entablature 12 33 


Plates LXT. LNI The Dorick Order, by Vincent SCAMOZZI. 


ta Land i]. Plates LXI LXI. reprefent the Pedeftal, Bafe and Capital of 
Column and Entablature at large, whole Members, aiei Heights and Pro- 
s, are determined by Minutes. The Flutings of the Shaft ; are the firft 
Thing worth Notice, which are fluted with Fillets, as in the /ewick. The Bafe 
to the Column is of the 4 ‘ttick Compofition, and would be better were it plain, 
inflead of being carved. The Cima reverfa T, in the Capital, Í think, has a 
c grand AN eét, than the Annulets in the preceding Profiles. The Gutta’s 

the Triglyphs are the Sections of the Fruitums of Cones, and if we are 

to confider hae as Drops, trickling from the Channels of the Triglyphs, 
atura being round, ae shon made with Angles, as in the 
f yramiies. The Den. iles i c Cornice do rather belong to the 
to this Order; but I facet a this Mafter juitifies himfelf for 
as that the Ancients did the fame in that noble Entablature 
lei cellus, Plate LU. Fig. Hi. and Fig. V. are two good Defigns for Fron- 
ieces to Doors. The Entablature within the Jowermott Frontifpiece is its 
own Hnrablature at large. Fig. IV. Plate LXi. is a Reprefention of the entire 


Diam. Min. 


Pedeftal and Columa 9 46 
The Height of the Column and Entablature IK a BF 
Pedettal, Column and Entablature ii, S3 


Plate LNU Dorick Iutercolumnations, for Arcades and Portico’s, by 
VINCENT SCAMOZZ1. 


upper two reprefent the Intereolumnations for Arcades, the one with 
edeftais, the other without. ‘the two lower reprefent the Tntercolumna- 
tions for Persieos, the one with Pedeftals, the other without. The two Im- 
tom are what he calls the Afafor and the Minor, vig. the 
for the Arcades without Pedef ue and the lefs, for thole with Pedet- 


The Mealures of cach Figure are Modules and Minutes, by which evc- 
ry Part is determined, 


s ae ihe 


Plates LXIV. LXV. The Dorick Order, 4y Barozzro of 


Vignola. 


i nis Maher has given us here two Entablatures, that of Fig. 1. is of the 
Theatre of Nee. of which I have already given the fame E ampe and 
which is repeated here again only to give it you with the Meafures of this 
alter, who makes the Semidiater of the Column his Module, which 
he divides into t2 Parts, each of which is equal to 2 min. and half The En- 
tablature, Fig. Il. is of this Mafter’s Compofition, compofed from the Frag- 
its of antient Rove, and o of all the Derick Entablatures I have ever 
sen, is much the moft noble. The Projection of the Cornice is very grand, 
as the Sofito is very ee in its Enrichments of 36 Guttas uncer 
each Modillion, and The inder- bolts, cc. over the Metops. Indeed, if the 
Archit ae which is broken into two Fafeia’s, had confiftcd but of one, as 
that of AJarcel/ss, I believe ‘twould have been no mall Addition to the Gran- 
deur of the Entablature. The Capital is of inimitable Compofition, and ad- 
mits of Enrichments to a very great Extravagancy. Here he has wifely ex- 

cluded 


great 
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cluded the Annulets and introduced an Aftragal which looks noble, repre Ents 
Strength, and bears a good Proportion to the other Members, which the An- 
nulets do not. Fig. TLL is the Bafe of the Column on its Pedefta 1; which 
Bate confifts of a “P inth, a Torus, and an Aftragal, which laft Member 
is all the Difference, that it hath from the common Tafcaz Bale; n ay, it i 
the very Bafe to the Tu/ran Columns in the Portico of St. Paul, Covent ga 


den The Manner of fluting the Shaft is the fame as that of Pa//acio’s, 
without Fillets, and their Depths I find are arbitrary, as being defcri ci- 
ther on the Center of a Square, as B, or on the Angle of an equilate Tri- 


angle, as A. ‘The Pedeftal, 1 muit own, F think to be of too great a He : 
as being always equal to one third Part of the Height of the Column, v 
y Tod. 4 par. which is equal to 2 diam. 49 min. Nor can L think the Hex 
of his Members in the Pedeftals, Cornice and Bafe, to be of fufficient Height 
and Strength, proportionable to the Greatnels and noble Atject of thofs 
Members in the Entablature they belong to. 


; Diam. Min. 
c Pedeftal and Column G 40 
The Weight of the 2Column and Entablature iO aC 


Pedeftal, Colunn and Entablature 12 40 


Plate LXVI Dorick Latercolummations, by Barozzto. 


Tuts Plate reprefents the Derick Intercolumnation for Colonades by Af- 
chael James Barozzio of Vignola, whofe Mcafures are determined by Mo- 
dules and Parts, as in the preceding. Noze, This Plate, by Maiftake of the 
Engraver, is numbered LXVI. 


Plate LXVIL Z Dorick Arcade without Pedeflals, by Barozzt10. 


Tus Plate exhibits the Intercolumnation for a Dorick Arcade, where no 
Pedeltals are required, and which would have had a much more noble Efect, 
had this Mafter made the Pilafters under the Impofts equal to the Semidi- 
ameter of the Column, inftcad of one quarter or half a Module, which has 
a thin and mean Afpe@l, no wife harmonious with the Diameter of the Co- 
lumns, The Parts are determined by Modules and Parts, as in the fore 
going. 


Plate LXVII. Æ Dorick Arcade with Pedestals, by Baroz710: 
Alfo, Dorick Tntercolumnations, for Colonades and Arcades, without 
Pedeflaly, by SEBASTIAN LE CLERC. 


Here this great Matter has fell into an Extream again, by making the Pi- 
lafters as much too broad, as the foregoing are too narrow; thele being 1 
mod. and half, equal to 45 min. are, in my humble Opinion, ry min. too 
much ; and which any indiferent Eye may difcover, if the Diameter, and 
Height of the Column be compared with the Diameter and Height of the 
Piktas, which laft have a greater Diameter for their Altitude, than the for- 
mer. The Error of the preceding, in Plate LXVIL is judicioufly corrected 3 
Sebaffian le Clerc, in his Derick Arcade at the Bottom of this Plate, wher 
his Pilaiters have ‘their Diameters equal to half the Diameter of the nee 
and the exceflive Error in the Pilafters of this Plate is, in like Manner, cor- 
rected by the fame Mafter in Fig. IH. Plate LXXXUL where they are alfo 
equal to the Semidiameter of the Column, as before. The Inte rcolumnati- 
ons for Colonades by Le Clerc, on the lett Hand of the Bottom of this Piate, 
are regulated by the Number of Triglyphs between cach Column, as in- 
deed are the Intercolumnations in the aforefaid Arcades, which Infpection 
doth fully demonftrate. 

Ooo Plat 
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Plate LXIX. Two Dorick rufticated Gates, by BAROZZIO. 


[ress two Defigns, at firt View, pleafe 2 common Eye very well, but, 
when they are critically cxamined, they will be found to confift of as many 
Abfurdities, as Beantics. tn the firit Place, | will not contend, about the Pro- 
priety of rufticating this Order, fince that this great Mafter has done it: But 
however, I do again affirm, that the Multitude of fimall Members in the Pedef- 
tal and Bafe of Columns and Impofts of Fig. TI. have no Affinity with the Ruf 
ticks, and that the Breaking of the Entablatures, in both Examples, is mon- 
ftroufly abfurd ; for tho’ the Key-ftones to both Arches have a grand Look, by 
being made large, yet that Grandcur is infinitely lefs, than the Continuation 
of the Entablatures: Befides, as I have already obferved, the Breaking of the 
principal Parts makes the Whole appear defective and Weak. Figures A and B 
are the Profiles of thefe Examples. 


Plate LXX. The Frontifpiece to the principal Entrance into the Farne- 
fean Palace at Rome. 


Tuts Frontilpiece is one of the moft fimply grand Compofitions of the Do- 
rick Order, that is to be ften in the World. Here, in its native Lines, free from 
alt Manner of Fanbellifhments and Ornaments, you behold all the folemn 
Greatnels and Magnificency that can be defired, and thercfore I muft recom- 
mend it, as an Example worthy of Imitation, 


Plate LXXI. Æ Triumphal Arch, by M. J. Barozzio. 


Tis is a magnificent Defign for the Entrance to a Nobleman’s Palace, pro- 
vided that the Entablature be not broken, as is done here, which is abfurd. 
The Pilafters under the Impofts are here too broad, as before in PL LXVIL. 
which muft be obferved to be made of lef Diameter, (as before noted) when 
a Delign of this Nature may be required. As to the other Parts, they are in 
general of good Compofition, the oblong Windows, between the outer Co- 
lumns on each Side, over the continued Impoit, excepted, which ought not to 
be there. ‘The great Pannel in the Parapet over the Arch may be uted as a 
Table to contain an {nfcription when required. 


Plate LXXI. The Dorick Gate of Cardinal Farnese, at Caprarola. 


Here we have another rufticated Example of the ‘Derick Order, but with 
this Difference, that as the preceding Examples confifted of champhered or 
mitred Rufficks, thefe are fquare or rabbit Rufficks, and as thefe Rutticks 
project beyond the Upright of the Columns, they do therefore, by fuch Em- 
bracing, itrengthen them very greatly, according to their Defign. The En- 
tablature of this Frontifpiece being entire is noble and grand, as indeed arc all 
the Parts of the Whole, and therefore | recommend this Defign, as another 
Example worthy of Imitation and Regard. 


Plate LXXII. The Dorick Order, by Sepast1 aN SERLIO. 
Tuis Mafter prefents here an Entablature, crowned with a prodigious Cy- 
matium, placed ona {mall Cima redta, or Cayetto, which bear no Proportion 
to each other; nor indeed doth the Regula, or Fillet on the Cymatium, which 
is too low and thin for fo great a Member as that to which it belongs. The 
Cima rea under the Corona is rather too low and fimall for the Corona 
and Cymatinn ; but the Height of the Freeze and Atchitrave, with the Tri- 


glyphs 
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glyphsand Gutta’s, are very good. ‘The Capital could not be condemned were 
the Annulets excluded, it being of a tolerable Compofition. The Bafe of the 
Column is nearly 4zick, wherein he has placed a Fillet between the Plinth 
and lower Torus ; and which is intirely right, when thes Bafe is elevated con- 
fiderably above the Eye; for thereby the Torus is feen more diftinétly, than 
it could be, were it to fit immediately on the Plinth, whofe Projection would 
eclipfe a great Part of its Height, and thereby canfe it to have an ill Eftée, 
This being confidered, ‘tis evident, that, when the Bafe is placed beneath the 
Bye, this Fillet muft be excluded, and its Height given to the Plinth and To- 
tus, v2, 1 min. to the Plinth, and the half min. to the Torus. The Pedet 
tal is of a Compofition very particular, having a Cima rever fa for its Cornice, 
fitting on an Aftragal, and crowned with a large Filet or Regula, The Bale 
of the Pedeftal feems to have been taken from the Bafe of the Dorick Co- 
luinn by Barozzio, being an Aftragal placed on a Torus and Plinth, as that 
Bafe is. Thefe Mouldings are divided as follows, (1) The Height of the Pe- 
deftal is equal to 3 diam, of the Column, which being divided into 7 equal 
Parts, give 1 to the Height of the Cornice, and 1 to the Height of the 
Bafe. (2) Divide z e, the Height of the Cornice, into 4, at 2, b, c, d, e, 
and fubdivide de into 3, then the lower 1 is the Fillet, the next » the Aftra- 
gal; and then giving a b to the Regula, the Remainder 4 g will be the Height 
of the Cima reverfa. (3) Bilect i m, the Height of the Bale, in 4 then / 7 
is the Height of the Plinth; bife& 7/in k, then k Zis the Height of the To- 
rus: Divide z & into 3 Parts, then the upper 1 is the Fillet or Cin@ure, and 
the lower 2 the Aftragal. The Projection of the Die is always equal to the 
Projection of the Plinth to the Bafe of the Column. Divide 2 4, which is 
equal to the Projection of the Dre, into 6 Parts, and make b w, and Sa 
each equal to 1 of thefe Parts, for the Projection of the Bale to the Pedettal. 
The Projeétion of the Cornice to the Pedeftal is a little more than that of 
the Bafe, that thereby the Bafe may be cleared from the Perpendicular Drip 
of its Cornice. The Height of the Column is but 7 diam. and the Height of 
the Entablature 1 diam, 52 min. which is 7 min. more than one fourth Part 
of the Column’s Height. If Ser/zo had made his Column 7 diam. and a half 
in Height, then the Height of his Entablature would have been within 2 
min. of one quarter Part of the Column’s Height. Fig. IL reprefents the 
intire Order, and Fig. H1. the fluting of the Column. 


Diam. Min. 

Pedeftal and Column oe oo 

The Height of the Scoir and Entablature ? is¢ 8 ya 
Pedeftal, Column and Entablature Tse Gye 


Note, The Meafures of the Bafe and Capital of the Column, and of the 
Entablature, are determined by Modules and Minutes, of which the 
Projeétions are accounted from the central Line, 3 


Plates LXXIV. LXXV. Dorick Jntercolumnations for Porticos with 
Frontifpieces, by S. SER LIO. 


Fre. I. and Fig. II. reprefent Intercolumnations for Porticos to Temples, 
g&c. which are both of the fame Kind, as appears by the Triglyphs over 
each Interval. That of Fig. 1. confifts of fix Columns, and that of Fig. I. 
of four only, each having three Triglyphs in the middle Interval, and two 
only in every of the other, exclufive of thofe over each Colimin. Fig. HI. 
is another rufticated Dorick Example, which, in a Grotefque Building, would 
have a fine Effect, was but the Entablature whole, inftead of being broken in 
fo barbarous a Manner by the rufticated projecting Key-ftones, which do not 
only fill up the Place of the Architrave, Freeze, and Bed-moulding, but the 
Tympanum of the Pedeftal alfo. The lower Rufticks of the Columns being 


placed in the Stead of their Bafes, haye à good Effect, and do better (ae 
thole 
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L e ammam 


, than the coy Bafe to the Column would have done. Figures 
are two Examples of Doors from the Ancients not unworthy of 


Plate LXXVI. Dorick Jutercolemations for Colonades and Arcades, 
by 5. SERLIO. 


Ficure L reprefents the Jntercolumnations proper for a Derick Colonade, 
wherein the Columns are placed nearly in Pairs, and which in fome Places 
havea very noble Effect. Fig. IL isan Arcade to a Piazza, whofe Arches 
{pring fiom Piafters, or rather from fquare Columns, placed to fupport a 
tmpotis, which here i is turned into Capitals that feem to be fimilar to the Ca- 
pitals of the £ wlumns, that firdtain the Kntablature over them. L muft own, 
that this is the firit !aample of the Kind I have yet ey and which is very 
well worth our Notice, as that in many Cafes it may better fuit our Purpoics, 
than any other we may think on. Fig. JI. is another cer d of Arcade in the 
Venetian Manner, which is allo ne Invention, and of greater Strength, 
than the preceding. 


Plate LNNXVIL 4 Dotick Temple, by BRAMANTE. 


Tunis Temple is a Defign of that famous Architect Bramanie, who 
defigned St. ‘Peter's at eee, and is of a noble ‘Latte. By the dotted Circles 
you fce, that the whole Haught i is divided into two Parts, the lower one cx- 
tending from che Bate of the Columns, to the Top of the Baluttrade, and the 
other fiom thence, to the Vertex of the Dome, The Corridore of Columns 
which environ the Building, and which fupport the Gallery aboye, have a 
noble Afpect, as well as afiord gocd Shelter from the Weather below, and a 
pleafant View from the Gallery. above, when a Building of this Kind is creet- 
ed on a pleafant Situation m a Garden, Park, & 


Plates LXXVII. LXXIX. Defiens, by S. SERLTIO. 


Fic, E isa Defign for a Gate or Door, where the Corona is fupported by 
Trufles placed in the F recze; Which Truiles have their Face's channeled in 
Manner of the Triglyphs, and their Gutta’s under them in the Architrave. 
T muit own, I iin the whole has a good Afpect; but whether the Conver- 
fion of the Triglyphs into Trutles (called, by fome Matters, Afutules) be war- 
rantable | will not undertake to determine. Fig. IL is the Defign of an iar- 
piece of good Invention. Fig. li. is the Defign ofa Triv mphal Arch of good 
Invention alfo; whercin you fee, that between the two middle Columns, 
there are five Triglyphs, and between the outer Columns but two. Fig. FV. is 
a ‘Dorick Arcade m a very grand Tafte, and where there are but four Tri- 
glyphs, between thofe over the Columns, initead of five, 2s in the preceding. 


Plate LXXX. The Dorick Order, by S. LE CLERC 


In this Plate we have two Varieties of Entablatures, vis. A and B, which 
are both finithed with Cavetto’s, in Manner of lome of the foregoing Matters, 
as indeed are three other Entablatures in Plate LNXNI. The Meafure, by 
which this Mafter determines his Members, is the Semidiam. of the Column 
divided into 30 min. as before taught. As to the Difference of each Hintabla- 
ture, from each other, that is better feen by comparing them together, than 
defcribing them by Words, to which] refer you. The Height of the Column 
is 16 mod. or Semidiameters of the Column, the Entablature 3 mod. 
min, and the Pedeftal ş mod. 10 min. 


The 
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Diam. Min. 
Pecdeftal and Column Io 40 
The Height of the 2Column and Entablature Om 
Pedeftal, Column and Entablature 12 38 


Plate LXXXI. Dorick Entablatures and Sofito’s, by S. LE CLERC. 


Tue three Entablatures exhibited on this Plate (as I before obferved ) being 
compared together, confit of the fame Members, and differ only in ‘her 
Heights and ProjeCtures, as exprefitd by the Meafures affixed. Fig. HL V. 
WI, “and VII. reprefent various Ways of turning the Sofito of the Corona at an 
Angle, and of dividing and placing the Mutules over each Triglyph in the 
Freeze, which a little Infpection will make more plain, than Words can do. 


Plate LXXXII Other Examples of the Divifions of Dorick Sofite’s 
for Pratlice, by S. LE CLERCG. 


Plate ANN XU Dorick [atercolummations for Arcades, &c. with their 
Juposts, by 8. LE CLERC 


Fre. I. reprefents a Derick Arcade without Pedeftats, to be made either with 
fingle Columns, as on the Right, or with Columns in Pairs, as on the Left. 
Fig IL and HT. are Arcades with Pedeftals, to be ufed as Occafions require. 
Figures A, B,C, D, are four Varieties of {mpotts, of which Choice may be 
made at pleafirre. Fig. IV. is an Intercolummnation proper tor a Colonade, to 
be ufed either with a Ponana Pedeftal, as here reprefented, or without, as 
the Nature of the Building may demand. 


Plate LXNNXIV. Dorick Examples for Pradlice, by S. LE CLERC. 


Turis great Mafter having given us his various Entablatures, Sofito’s, Ar- 
cades, ¢c. he now finifhes Ube Order with an E xample of placing the Dor ick 
Order on the Tufcan, as exhibitcd on the right Hand of this Plate, wherein ‘tis 
to be noted, (1) That the Diameter of the Dorick Order at its Bafe is equal 
to the Diameter of the Tu/caz at its Aftragal. (2) That the central Lines of 
the lower Order and of the upper Order be the fame, or one continued Line, 
fo that the upper Column may ftand exactly over the under. (3) That the Pi- 
lafters of the upper Arcade ftand exaétly over thole of the lower, whereby 
the Solid will ftand over the Solid, which isa gencral Rule to be obferved in 
all Parts of Buildings in general. The other two Examples for Gates, and the 
Rotunda, or round Temple, are added fur the Exercife of the young Prac- 
titioner. 


Plate LAN ANY. The Dorick Order, 6y CLAUDE Pea aur. 


Te this Malter had omitted the Annuicts in the Capital, and introduced an 
Aftragal in its ttvad, the Whole would have heen a tine Compofition. 


To proportion this Order to any given Height. 


Divine the given Height into 37 equal Parts, give 7 to the Height of the 
Pedeitik, 24. to the Height of the Column, and 6 to the Height of the Enta- 
blature. The Diameter of the Column is equal to 3 of the aforefaid Parts. To 
divide the Pedefial into its Cornice, Die and Baje, divide the given Height 
into 8 Parts, give 1 to the Cornice, ş to the Die, and 2 to the Tafi, To ai: 
vide the Mouldings of the Cornice of the Pedefial, divide the Height by into 
9 equal Parts, give x to the Regula, + to the Fafcia, 1 to the under Fillet, 

Ppp and 
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and 2 to the Cavetto. To divide the Mouldings of the Bafe of the Pedeflal, 
ivide the Height g kinto 3 equal Parts ; give 2 to the Plinth 4 k, and the 
upper 1 being divided into Ay, Ge Une lower 1 to the Torus; and then, this 
laff upper T being divided into 3, give the lower 1 to the Fillet, and the up- 
r2 tothe Cavetto. Yo divide the Mouldings of the Bafe to the Column ; 
the entire Height being equal to half the Diameter, divide it into 3 equal 
Parts, and give the lower 1 to the Plinth. (2) Divide the remaining 2 into 4 
Parts, and give the upper 1 to the upper Torus. (3) Divide the Remainder 
to 2, and give the lower 1 te the lower Torus. (4) Divide the laft 1 re- 
maming into 6, give the,upper 1 to the Fillet under the upper Torus, the 
tower 1 to the Filleton the lower Torus, and the remaining 4 to the Scorza. 
This is the true Attick Bafe. To divide the Capital into its Parts, divide the 
given Height into 3 equal Parts, give 1 to the Abacus, 1 to the Ovolo and its 
‘Annolets, and the lower 1 to the Neck. The Aftragal, with its Fillet, is equal 
to half the Height of the Neck, and the Fillet isa third of that Height. The 
Height of the Ovolo and its Annulets being divided into 3, give the lower 1 
to the Annulets, which fubdivide into 3 allo. The Height of the Abacus be- 
ing divided into 3, give the upper 1 to its Cima and Fillet ; and that being 
fubdivided again into 3, give the upper r to the Fillet, and ‘the lower 2 to the 
Cima severfa. To divide the Entablature into its Architrave, Freeze, and 
Cornice, divide the Height into 24 equal Parts, give 6 to the Architrave, 10 
to the Freeze, including the Capital of the Triglyph, and the upper 8 to the 
Cornice. To divide the Architrave, divide the Height into 7 equal Parts, 
and give the upper 1 to the Tezia, and the next 1 and a third to the Depth of 
the Gutta’ s. To divide the Cornice ; its Height being divided into 8 equal 
Parts, as aforcfaid, give the upper 2, and a fourth of oe next 1, to the Height 
of the Cymatinm, and the remaining three ominie of the third Part, to the 
Height of the Cima reverfa. The next 1 and half is the Height of the Coro- 
nd, the next half to the Cima reverfa on the Mutule, and the neat 1 and 
half is the Height of the Mutule itfelf; the remaining 1 and half is the Height 
of the Cavetto, which finifhes the Whole. 


yà 


To determine the Fryedures. 


(1) Divive the Diameter of the Column into 14 equal Parts, and make 
the Projection of the Plinth, to the Columns Bafe, equal to 3 of thofe Parts. 
The middie 1 of the 3 Parts in the Plinth being divided into 3, and Lines 


s% 

drawn from thence perpendicular to the Bu ife (as the dotted Lines running up 
to the Capital) terminate the Pn of the upper Torus and Fillets to the 
Scotia. The Projedicn of the Pliuth limits the Projection of the Die. On e, 

with the Radius e 7, diferibe the Semicircle f d g; then ise g the Projection 
of the Plinth to the Pedeftal. The Projection of the Abacus of the Capital is 
equal to that of the upper Torus ; that of the Ovolo to that of the Cinéture, 
and that of the Aftragal to the Upright cf the Column. The Diminution of 
the Shaft at the Aftr: “agall 3 is one feventh Part of the Diameter at its Bafe. To 
Jud the Projeđlionof the Cornice, (1) Divide the Height of the Cornice, in- 
cluding the Capital of the Triglyph, into 12 equal Parts. (2) Continue the 
upright Line of the Architrave An Freeze through the Came until it cut 
the upper Line of the Regula on the Top of the upper Cima of the Cornice. 

This done, on the upper Line of the F illet, fet along 16 equal Divifions, cach 
equal to 1 of the 12 found in the Height of the Cornice ; then will the 16th 

be the Projecture of the Cymatium, the 14th of the Cima reverfa, the 13th 
ot the Corea, the t2th of the Mutule or Modillion, the sth of the loner 
Cina reverfa, the qth of the Cavetto, and the 2d of the Triglyph in the 
Freeze ; and thus is the Whole completed, as required. Figure K reprefents 
the Sofito of the Corona, and Figure M the geometrical Rule for defcribing 
the Cina recta and reverfa. 


Tuar of the Cima recta is no more than 2 equilateral Triangles, whofe Sides 
are 
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are each equal to halt æ b ; that of the Cima reverfa hath its ProjeClion divided 
into 6 Parts, of which 1 is given to the Projection of its Foot, and the other 
1 to the Projection of its Fillet, then the Curve is deferibed by two equilate- 
ral Triangles, as before, 


Plate LXXXVI. 


Tours Plate was number'd Plate LXXXVII. by Miftake of the Engraver, 
and printed off before difcovered, therefore the Dorick Orders of Fiola, Al- 
berti, de Lorme, and Bullant, which were to have been Plate LASS, aye 
now become 


Plate LXXXVII. The Dorick Orders of Leont Baptista Viros 
Leont BAPTISTI ALBERTI, PHILIP DE Lore, and Jou: 
BULLANT. 


Turse Profiles are from Mr. Evelin, and have their Members determined 
by Minutes, of which the Projections are from the Central Line. As Infpec- 
tion demonftrates the Difference of each Matter, I need not enlarge thereon; 
and therefore I fhalt only oblerve, that the Capital of 4/berzi is monftroutly 
high, being 4.3 min. which is 13 min, more than by any other Mafler, and of 
a poor Projection. ‘The Ovolo in his Bed-moulding, being without the Cavet- 
to under it, looks very heavy and dull, and unworthy of Lmitation. In short, 
the whole Entablature is a bad Compofition, whilft every of the other three 
are worth our Confidcration. 


Plate LXXXVII. The Dorick Order, by the Reverend DANIEL 


BARBARO, and CATANEO. 


Turse Mafters are alfo from Mr, Evelin, and have their Parts determined 
by Minutes, as the preceding ; and their Variations in each Member are alfo 
demonttrable by Infpeétion, as the former. The Darzck Temple A is an Ex- 
ample for Practice, by way of Digreflion from the Courfe of the Order. 


Plate K to follow Plate LXXXVII The Dorick Pedeflal, by Ju- 
LIAN MAV CLERC 


To fnd ibe Height of tbe Pedejlal to an entire Order, as Fig. A, Plate 
LNNNIX. divide the given Height into 8 equal Parts, and give the lower 2 
to the Height of the Pedeltal. The Herght of the Pedefial being given, divide 
it (as in Plate K) into > equal Parts, give 1 to the Height of the Bafe, and 1 
to the Height of the Cornice. To divide the Mouldings of its Bafe, divide 
its Height into a Parts, and give the lower 1 to the Height of the Plinth; 
alfo divide the upper 1 into 2, and give the lower 1 to the Height of the To- 
rus; alfo divide this iait upper 1 into 3, give the upper 1 to the Fillet, and 
the lower 2 to the Aftragal ; and thus is the Bafe completed, as exhibited on 
the Right-hand Side. On the Left-hand Side, the Bafe is divided in a ditferent 
Manner, as follows, vz. The Plinth is equal to half its Height, the Torus to 
two Thirds of the Remainder, and the Fillet to a Sixth of the Whole. The 
Mouldings of the Cornice are alfo divided in 2 different Ways ; as fji, that 
on the Right, the Height being divided into 4 Parts, give the upper x to the 
Regula, the lower x to the A/fragal, and the middle 2 to the Cima reverfa; 
the Height of the Aftragal being divided into 3, give 2 to the Aftragal, and 
ttothe Fillet. Secowd/y, that on the Left; divide the Height into 5 Parts, 
give the lower 1 to the Aftragal, fubdivided into 3, as before ; the next oe 

the 
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the Cima reverfa, the next y and half to the Hafcia, and the half of the upper 
1 fubdivided into 3 to the Regra and its Cima. If the Diameter of the Die of 
the Pedeftal be given to find its Altitude, complete a geometrical Square whofe 
Side is equal to the Diameter of the Die, and make the Altitude of the DE es 
qual to the Diagonal of the Square, as is very plainty demonftrated in the Fi- 
gure. This done, divide the Altitude of the Die into 5 Puts, and then giving 
I to the Cornice, and r to the Bafe, proceed to divide their Parts as before, 


Plate LXXXIX. The Dorick Order entire, by Jutian Mau-ciere. 


Tue Manner of finding the Height ofthe Pedeftal being explain d in the laft 
Plate, we will now proceed to find the Height and Diameter of the Column, 
as alfo the Height of the Entablature. Divide the Height of the Pedeftal, 
Column and Entablature into 12 equal Parts, and give the upper 2 to the 
Entablature; the Diameter of the Column is equal to 1 of thofe 12 Parts; 
the Column is diminifhed $ of its Diameter, and the Height of the Capital is 
equal to a Semidiameter of the Column. 


Plate XC. The Tufcan Order at large, by J. Mau-cLerc. 


Turis Plate exhibits by Infpeétion the Divifions of the Members in the prin- 
cipal Parts of this Order, of which I have already fpoken, in the Explanation 
of the Tufcan Order by this Mafter; and as the Divifions of the Members are 
very plain and ealy, they need no further Explanation. 


Plate XCI. The Dorick Order at large, by J. Mau-ciere. 


Tse Manner of dividing the Pedeftal into its Parts being demonftrated by 
Plate K, and the Manner of finding the Height of the Pedeftal, Column and 
Entablature being exhibited by Fig. A, Plate LXXXIX. I Mall now explain 
the Manner of Dividing the Bale and Capital of the Column and the Enta- 
blature into their refpective Members. 


I. To divide the Members in the Bafe to the Column. 


Tse Height being equal to the Scmidiameter of the Column, divide it in- 
to 3, the lower 1 is the Plinth; the remaining Height divided into 4, the 
upper 1 is the upper Torus; the Remains divided into 2, the lower 1 is the 
lower Torus ; the upper 1 divided into 7, the upper and lower ones are the 
Fillets and the Remains between the Scotia. This is the 4¢s7ck Bafe, as be- 
fore delivered in Perau/t on the Dorick Order. The Projection of the Plinth 
is equal to one fourth Part of the Diameter of the Column. This is alfo exhi- 
bited in Plate E to follow Plate XCI. 


I. To divide the Members in the Capital, 


Tue Height being eaual to half the Diameter, divide it into 3 Parts, give 
t tothe Neck, 1 to the Ovolo with its Annulets, and 1 to the Abacus; then 
fubdivide them, as in the Figure for their Parts. 


Il. To divide the Entablature into its Architrave, Freeze and Cornice. 


Divine its Height into 7 equal Parts, give 2 tothe Architrave, 3 to the 
‘reeze, and 2 to the Cornice , then fubdivide the Members, as exhibited by the 
init them. Here are two Varieties of Cornices, and 1 think nei- 
ther ot them goed; that on the Right being finifhed with a monftrous Cima 
rea, on a dccripid Cima reverfa under it ; and that on the Left being much 
ton high for its Freeze, and confifts of the two Fatcia’s, next over the Capi- 
tals of the Triglyph, more than it ought to haye, they making a treble Repeti- 
tion of the fame Member, which is ablurd. 


Plate 


The Principles of GEOMETRY. 249 


Plate E to follow Plate el 


‘luis Plate exhibits one of the ancient Manners of enriching the tick 
Bafe, when ufed with the Derick Order, as alfo ot the Capital, which are giy- 
en here as Examples for Imitation, or Help to Invention. 


Plate O and Plate P following Plate E after Plate XCI. 


‘Turse Plates reprefent the Entablatures'of the preceding Dorzck Exam- 
ples more at large than in Plate XCI. wherein the atorefaid Errors are imore 
obvious. 


Plate P following Plate O after Plate XCI. The Dorick Order, by 
A. ParrLapio, V. Scamozzi, and M. J. Barozzio of Vig- 
nola, according to Mr. EVELYN. 


Note, The feveral Members of thefe Profiles are Minutes accounted from 
the central Line. 


Plate XCI. The Dorick Order, by [Nico Jones. 


Tiss Dorick Order is executed in the Screen to the Royal Chapel in Somer fet- 
Honfe, and is one of the moft beautiful Performances I ever faw. The Heights 
and Projections of the feveral Members are determined by Inches and Parts. 
The Diameter at the Bafe is 17 inch. and +, and 14inch. at the Aftragal, be- 
ing diminifhed ;. Here we fee, that this Mafter has at once kick'd away the 
Triglyphs, and introduced Leaves in their Stead, which a very noble Afpect, 
as well in Profile as in Front ; and that thefe Leaves might not be thought 
ulelefs, he has brought forward the Sofito of his Bed-moulding, for them tò 
fupport. In brief, the Compofition is grand, and the Enrichments are very 
noble, and worthy of {mitation. 


Plate XCHI. Dorick fatercolummations, by \. Jon ks. 


Tuis Plate reprefents the Plan and Elevation of the lower Part of the 
Serecti in thé Royal Chappel aforefaid, where the Intercolumnations are (de- 
noted by Feet and Inches, and) very grand. 


Plate XCIV. The Dorick Order, by Sir CHRISTOPHER WREN. 


Tu 1s Profile is an exaét Reprefentation of the Dorzck Order in the Frontif- 
piece of the Steeple of S4. Mary-le-bow, in Cheap/ide, London, whofe Entabla- 
ture is of a very extraordinary Compofition, and has a very good Effect. The 
Height and Projectures of the Members are denoted by Feet and Inches, as al- 
fo are thole of the Impoft and Intercolumnation in the Frontifpiece itfelf, ex- 
hibited in Plate XCVIL 


Plates XCV. XCVI. 


Tue great Pillar, or Monument of London, begun in the Year 1671, and 
finilhed in 1677, according to the Defigns, and under the Conduct of Sir Chrz- 
flopher Wren, Kut. Surveyor General of the Royal Works, and of the Cathe- 
‘dral of Sz. Panl, and all the Parochial Churches and publick Buildings of Loz- 
don, after the Conflagration of the City, 1666. 


Q44 ’ qs 
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Tris fuperb Column never having appeared in Print, with its Meafures af- 
fixed thereto, | have therefore, with great Pains and Care, meatured every 
Part thereof, As I am ignorant of the Manner how this great Mafter deter- 
mined the Height and Projecture of its Parts, I have been obliged to form a 
Method different from what is generally praétifed, in order to come at a right 
Knowledge of its Dimenfions, which Method is fo cafy, that Infpeétion only 
will make it onderftood by the Judicious. 

Bur as this isa capital Building in the Capital City of Great Britain, (and 
Which L bebeve the whole World cannot equal for Magnitude) 1 am willing 
that thofe, who have as yet but a flender Knowledge of grechi re, thould 
be thoroughly acquainted with the Conftrudtion of its Parts, theretore J fhall 


give a full Explanation as follows. 


The general Proportions of the whole Monument, as exhilited in Fig. 1. 


Tue Height of the Column with its Capital and Beje, but without its Sub- 
pl -b is 8 tines its Diameter at the Beje, whichis iy Lect, the Height of 
the Pede/ial (without the Sub-plhiuth ot* the Columa) is one thid Part of che 
Columns Height ; end the Height of the Czppus (or cucuiai | eucita ) on the 
top of the Co/smu, together with the Zaje, (or Fue- pot) excinding the Fl: 
is equal to the Height of the Pedefal, 


To determine the Heights of the particular Parts. 


Vue Semidiameter of the Coumu, Fig. 11. is equal to the aicight of its 
Bafe, viz. the Plinth and Torus. Divide the Height of the Bafe into 7 equal 
Parts, which Parts will ferve as general Meatures thre shout the Whole, give 
4. Parts to the Pluzh, 3 to the Torus, and 1 to the ilet of the Cinture. The 
Pedeflalis equal to 36 parts, give y to the Bafe, 21 and 2 thirds tothe Die, 
and sand 1 third to the Capital. To divide off the Members of the Bafe of the 
Pedefial, give 3 parts and half to the Sub plinth, rand halt to the Plinth, 1 
to the Torus, 2 to the Cima reda and two fillecs; divide 1 part into 4, and 
make each Fillet equal to oue of thofe q parts, give one whole part to the up- 
per Torus and Fillet; the Fillet is equal to one fourth, as before. The Frame 
of the Pauuel in the Die is equal to 2 parts, give 1 to the plain Margin, and 
the other to the carvd Cuma rettu and A tHet; divide this laft into 8 parts, and 
give 1 tothe Aier. 


To divide the Members of the Capital of the Pedeftal. 


Give I part to the Caverto, Fillet, and Affragal, viz. one half to the A/- 
tregal, and the other half bemg divided into 3, give 1 to the Fiet, and 2 to 
the Cavefto ; give 2 whole Parts to the Cia redta, one and half to the Faf- 
cza or Corona and the AiMet under it, which is one fiath of a e i a 
Part to the Cima reverfa, and one third to the Regula; give the remaining 
2 ihirds, and 6 more whole Parts, to the Sub-plinth ot the Column. The 
Height of the Capital is 8 parts, fo that it is 1 part higher than the Bafe, 
Which 1s very uncommon ; doubtiefs the Reafon is its great Altitude, which 
in fom meature contracts, or fore-fhortens the perpendicular Lincs, and makes 
the Whole appear not fo high, as it really is, therefore this {hould never be 
practifed in other Kinds of Buildings. 


To div 


Divins 1 part into 3, and give1to the Regula, and 2 to the Cima rever- 
fa, give 2 whole parts to the Abens, and 2 to the Ovolo; divide 1 part into 
3, and give 2 thirds to the /raga/, and 1 third to the Fillet; give 2 whole 
Parts tothe Neck of the Capital, 1 to the Affragal ot the Column, and half 
one to the Flet. 


e 


de the Members of ihe Capital. 


To 


wy 
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To divide the Bafe of the Cippus into its Members. 


Give 2 Parts and half to the Sub-pliuth, t and half to the Plinth, 3 fourths 
to the Torus, and the remaining 1 fourth to the Fiet of the Cindure, which 
is Part of the Die. ‘The Height of the Dze is 3 times the Height of the Bafe, 
viz. the Sub-plinth, Plinth, and Torus. 


To divide the Capital of the Cippus into its Members. 


Give T fourth ofa Part to the Regw/z, half a Part to the Fafcia, half a 
Part to the Ovolo, and 1 fourth tothe 4/ragal and Fillet; divide this fourth 
into 3, and give 2 to the 4f/ragal, and 1 to the Fillet. The Height of the 
great Cima recla, or the Crown of the Cippits, is 4 whole Parts; the 4/fra- 
gal and Fillet together are 3 fourths; divide the loweft fourth Part into 3, and 


give 2 to the #/fer; the Height of the great Fiert above the Aflvazal, or 
} 


. A n >. ` 4 - , a 
the Piuzh, to the afe (or Fire-pot) is equal to the Height of the Aragal, 
fe F = oO 4 S 


To determine the Projeđtures, 


Tue Proje&ure of the Fiet of the Cinture is equal to its viz 
t Part from the Upright of the Column, and that of the Plinth is 3 Parts, 
ne Swelling of the Torus being perpendicular to the Out-line of the P/a iE 

vide the Height of the Pänzh into 3 equal Parts, one of which is the Pro. 
jae of the Sab-plinth; the Piojecture of the De of the Pedeflal is the 
dame with that of the Sub-pliuth of the Colima. 


To determine the Proje@ures of the Members of the Capital ¢ Pedeftal. 
Tue Projection of the F/et over the Cavezto is equ othe Hew F the 
Cavetto an. Fillet together; the Bottom of the Caverto projects as much as 


the Fl. utu, the Fez above it; from the Perpendicular of the Projection 
of vi. pallet, detcribe the Out-line of the Afivagal, which determines its 
Proivetion ; the Projecture of the F7et over the Cima rea is equal to the 
Height of the Cima and the d/ragal without the Fillet under it ; and that 
of the fa/eza to the Height of all the Members below it ; the Projection of 
the Regla, from the Upright of the /a/eia, is equal to the Height of the 
Cima reverfa., 


To determine the Proectures of the Members of the Bafe of the Pedeftal. 


Tue Projecture of the upper Toras is equal to its Height, and the Pre jec- 
ture of the 2 upper Fiets is half that of the Torus, the Projeéture of the 
lower Fré//et is equal ta the Height of the Cama redta, and both the Fillers ; 
the Torus and ‘PHuth project one half Part from the lowelt Fillet, and the 
Sub-pliuth twice as much, or one whole Part. ‘The Semidiameter of the Co- 


Jum is diminifhed, trom ~ Parts at the Bafe, to 5 and one third at the Af- 


rragal 
To determine the Projeđures of the Members of the Capital 


Yue Projecture of the //ragal of the Capital is cqual to its own Height, 
and that of the Fiet under it is equal to its own Height alfo ; the Projecture 
and Height of the Ovele are Iikewife equal, and the Projeéture of the Abacus 
is cqual to the Height of the Cvolo and Affragal together ; the Regula pro- 
jects, before the Upright of the fbacus, as much as the Height of the Cima 
rever[a. The fillet under the Affragal of the Column projects cel to that 
of the A/fragal of the Capital, and the Swelling of the fStragal beyond the 
Fillet is half tts own Height. The Projeétion of the #i//er and Afivagal of 
the Column is very fmall in Proportion to their Height; the Reafon of which 
ÍI take to be this ; ‘had they projected more, at fo great a Height, the Afra- 
gal would have hid a great Part of the Neck of the Capita’, which would 


have had an ill Effect. r 


ee 
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al 


To determine the Projedures of the Members of the Bafe of the Cippus. 


Tar Body of the Cippus is equal to the Column of its 4AStragal; the Torus 
of its Bafe projects as much as its own Height, the Paih equal to the Torus, 
and the Eillet of the Cindure half as much; the Sub-plinth projects, beyond 
rhe Pine, 1 fourth of the Height of the Path. 


To determine the Projedures of the Members of the Capital of the Cippus. 


Yu Fillet, Adracal and Ovolo do cach project equal to its own Height ; 
the Proicctare of the Regula is the fame with that of the Torus and Plinth; 
and that of the /aj/eia is half the Diftance between the Projecture of the Ovolo 
and that of the Regula. The Projecture of the Fillet under the upper Asra- 
galis 3 Parts from the central Line, the Swelling of the 4fraga/ half its 
Height beyond it; the great Cima, and the Fillet above, are 1 fixth part 
backward. 

Havinc thus fhown how this noble Coden and its particular Members 
may be divided by Parts, I fhall in the next Place fum up the Number of 
Parts contained in the whole Height, as thus, 


Bafe of the Pedeftal 9 

Die of the Pedeftal arlori 

Capital of the Pedeftal gctor: 

Sub- plinth of the Column 6 sf or+ 

Bafe of the Column 7 

Shaft of the Column 93 

Capital of the Column 8 

Bafe of the Cippus 47) ord 

Body of the Cippus 147i or $ 

Capital of the Cippus Ior, 

Great Cima 4 

Aftragal with thefinall Fillet} | _, or- 
and Plinth of the Vafe eres 

Vafe 12 

G 188 + ors 


Thus it appears there are 188 parts and half in the whole Height, let us now 
reduce thefe Parts into Fect, and fee what the Height of the 188 + 

Whole is by that Meafure. You may remember I divided z 

the Semidiameter of the Colunn into 7 Parts, fo the Whole 


is rą parts and 1s Feet; but before I ftate the Queftion, 1 376 ales 
muft reduce the Parts into Half parts, becanfe there is an ____ a 
odd Half: So the Queftion ftands thus, If 28 Half-parts give 377 28 
iş Feet, what do 377 Half-parts give? i 
28 Be 28)s655(20% $ 
is 56 

1885 ooss 

377 28 

3655 27 


By this Operation it appears, that the whole Height is 204 Feet, and 27 
twenty-eighths of a Foot, which is fo near 202, that we need not fcruple to 
fay it is fo by this Method of working. This is the Height which one of the 
Inftriptions upon it afligns it ; and it was that Diftance Eaftward from it, that 
the Fire of London began, which was the Reafon of its being that Height. 

Fis, 
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Fie. IH. reprefents the Plan of the Coleman at its Bafe, which being 15 Feet 
is divided into s equal parts of 3 Feet cach, the firft is folid Wall, the fecond is 
the Length of theStairs, the third is the Newell or Well-hole fiom top to bot- 
tom, T fourth is the fame with the fecond, and the fifth as the firft, the Cir- 
cle of Stairs is divided into 24, which fhows there are fo many in one Round. 

Fie. IV. V. exhibit the Codi of London, and that of Trajan at Rone by 
the fame Scale, which fhows the latter is but 3 fourths of the licight of the 
former. 


Plate XCVI. 4 Dorick Jatercolunmation, by Sir C. Wren. 


For the Explanation of this Frontifpiece vd. the Explanation of Plate 
INCI 


Plate XCVII, XCIX. The Dorick Order, 2y Mr. Grass. 


(1) Tur firft Figure on the left Hand reprefents the Derick Order centire, 
according to this Mafter, whofe entire Height being divided into five Parts, 
give the lower 1 to the Height of the Pedefial, and the upper 4 to the Heig 
u f the Column and Entablature; which faid Height being divi 

“upper I to the Height of the Entablature, and the lower 4. to the Hei; 

he Column. (2) Divide the Height of the Culusnn into § Parts, and take 
rits Diameter. The Height of the Bafe (which i iitick) 1s equal to thie 
emidiameter of the C Column, as alfo is the Height of the Capital; and the 
Sap is diminifhed, from one third of its Height unto its Aftragal, one fixth 
Part of its Diameter; and thus are the general Parts of this Order determi 
ed. o Next Figure BOE efents the Pedeftal and Bate of the Column at lar 
whofe Parts are divided as follow, viz. (1) The Height of the Pedeflal teing 
given, to divide it T o Bale, Die, and Cornice, divide the given Height 
into 4 Parts; give the lower 1 to the Height of the Plinth, and + of the next 
1 to the Height of the Mouldings. The Height of the ee f equal to 
one cighth Pat rt of the whole Height, or half of the upper 1. ee divide 
the Mouldings of the Bafe, divide the Height of the ae o $, give 
the upper 2 to the Cave ce, the next t to the Fillet, the lower 1 to the lower 
Fillet, and the remaining 4 to the Cima reéfa. The Projection of the Bate 
of the Pedeftal, from ae Upright of the Die, is equal to its Height. The 
Upright of the Die is equal to the Projection of the Plinth to the Column's 
Bafe ; and the Projection of that Plinth, from the Upright of the Column, is 
equal to one fixth Part of its Diameter. Uf the Projection of the Plinth of 
the Pedeftal, trom the Upright of the Die, be divided into 8 Parts, (as under 
its Mouldings) one half of the firit 1 is the Projeđtion of the upper part of 
the Cavetfo, the next 2 of the Fillet, and the 7th of the lower Fillet on the 
Plinth. (3) Te diavise “the Mouldings of the Cornice, divide the Height into 
4, give the te rt to the Cavesfo with its Fillet, the next r to the Ovals, 
halt the upper 1 to the Regu/a, and the Remainder to the Plat-band or Fafeta. 
(4) To divide the Mouldings of the Bafe to the Column, divide the Height i in- 
10 3, give the lower 1 to the Pfinth; divide the middle r into 4, and give 3 
to the lower Torus, and half the upper 1 to the Fillet; divide the upper 1 
into 4, give the upper 2 and half to the upper Torus, and the other half to 
the Fillet, the Remainder is the Height of the {corza. Thefe Mouldings of 
the Bafe and Cornice of the Pedeftal, and of the Bafe to the Column, are de- 

feribed at large by Fig. ee and VI. in Plates C. and CL. (5) To divide the 
Mouldings of “the C pisal, Vig.1. Plate C. divide the Height into 3, give the 
lower 1 to the Neck A, the next 1 to theOve/o with its Cavez/o, and the upper 
1 to the dbacus 3 then fub-divide them as‘is reprefented by the Sub-divifons. 
The Projection of the Abacus’ is equal to one quarter of the Column's Diame- 
ter at its Aitragal, which being fiub-divided into 4 parts, at 2, 3 ard 4, the 
JR, op Point 


ided into Jo £ 


aeo 
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Point 2 is equal to the Projection of the Fafcia C, and the Point « to the Pro- 
je€tion of the Fillet under the Ove/o; the Projection of the Fatcia C, over the 
Ovoto B, is equal to ; of the Part2 33 é/efffy, the outer Divition being fub- 
ided into 6, the firft and lait ones determine the Projection of the Cra 
reva ja, which compleats the Capital. (6) To divide the Entablature into its 
trave, breeze and Cornice, divide the given Height into 8 Parts, give 
othe Architrave, 3 to the Freeze, and.as many to the Cornice. The 
sadth of the Triglyph is equal to the Semidiameter of the Column at its 
Bafe, and the Diftance of the Triglyphs, which is the Mezops, is equal to 
the Height of the Freeze. 1 muit here take the Liberty to obferve, that 
this and all the preceding Mafters on the Derick Order, are entirely wrong 
in making their Merops truly fquare, inftead of making them to appear 
fo, which they can't do, if they are made truly f{quare. This is indeed 
a Paradox; but the Truth is, if the Architrave be above the Eye, thé 
Projection of the Tenia will eclipfe a Part of the Height of the Freeze, 
and confequently the Metops will appear Parallelograms, of greater Length 
than Height, and that more and more as you approach the Building: There- 
fore, to make the Metops appear as Geometrical Squares at any affign'd Di- 
ftance, there muft be an extraordinary Height given to the Freeze, as {hall 
be equal to that Part of the Freeze, that may be eclipfed by the Projeétion of 
the Tenia. (7) To divide the Architrave into its Tenia and Guita's, Fig. 
IV. Plates C. and CI. divide the given Height into 6 Parts, give the upper: 
to the Texia; divide the next 2 cach into 4, give the upper one to the Fil- 
let of the Gutta, and the next 4 to the Depth of the Gutta. The Projection 
of the Tenia is equal to its Height, ard the Projection of the Gutta to two 
Thirds of the Tenis. (8) The Height of the Cornice being given, to divide it 
into its Afembers, Fig. Il. Plate CI. divide the Height into 9 Parts, vive 
the lower i to the Capital of the Triglyph, the next z aid + to the Hersant 
of the Ovolo, the upper 2 to the Regula and Cia rea, the next 2 to the 
Corowa with its Fillet, and the remaining 2 and ; to the Modillion, with its 
Cima and Fillet. The Projection of the Cornice is equal to the Height, end 
one third Part of the Height of the Freeze, The Projeétion of the Cornice 
from the Upright of the Freeze being divided into 4 Parts, and thofe fub- 
divided again, as again{t the Tenia is done, thofe Sub-divifions terminate the 
Projeclions of the other Memlers, as alto of the Pélancere, with its Bells or 
Diops, of cene of the Mutules or Modiilions 4, b, d, d. 


Plates C. CI. The principal Parts of the Dotick Order at large, by 
Mr. Gisss, : 


Tue Figures I. If. 1V. V. VI being already explained in the laft Plates, 
need not be repeated here again. Figures Hl. and Vl. are two Derick Fron- 
tifpieces given by this Matter for Practice ; ef which Fig. ILL having its 
Height divided into 17 Parts, give 1 to the Sub-plinth, 2 to the Mntablature, 
and the Refidue to the Column. The Diameter of the Column is equal to the 
Height of the Sub-plinth: The other Figures denote the Breadth and Height 
in Diameters and Parts. Figure VH. hath its Height divided into 13; of 
which the upper 2 go to the Height of the Baluftrade, the next 2 to the En- 
tablature, and the Remainder to the Column and its Bate. To jnd rhe Pitch 
of the Pediment in Fig. UL make E D equal to E A; then make DF equal 
to D A, fo will the Angle CF A be the angular Pitch of the Pedinent required. 


Plate CH. Dorick Arcades, by Mr. Graes. 


Here are two Varieties of Arches, the one without Pedeftals, the other 
with Pedeftals. That without Pedeftals contains 4 Triglyphs between the Co- 
lumns, and that with Pedeftals contains 5. To proportion the Arches 

without 


The Principles of GEOMETRY. 255 


without Pedefials to any Height, divide the Height into 21 Parts, give 1 to 
the Sub-plinth, 4 to the Entablature, and the Refidue to the Column. To 
find the Height of the Top of the Inepof?, divide the Height of the Column 
and Sub-plinth into 3 Parts, and the 2d is the Height required, as on the Left- 
hand is divided. To proportion the Arches with Pedeftals to any given Height, 
divide the Height into 5, give the lower 1 to the Pedeftal, (as has been alrea- 
dy taught) and the Remainder being divided into 5, give the upper r to the 
Hntablature. This done, divide the Height of the Column and Pedeftal into 
3, ason the Left Hand, then will the fecond Divifion from the Bafe be the 
Height of the Top of the lmpoft. 

Yue Impoft and Architrave to thefe Arcades or Arches are reprefented 
by A B in Plate CHI where you'll alfo fee, that the Height of the Impoft 
(which is always equal to the Diameter of its Pilafter it ftands on) is divided 
into 3, of which 1 is piven to the Neck, the middle 1 to the Ovolo with its 
Aftragal, and the upper 1 to the Fafcia and Fillet. The Aftragal under the 
Neck is equal in Height to } the Neck. The Architrave B is generally made 
equal to + the Diameter of the Column, which Breadth being divided into 
3, give three fourths of the firft to the fimall Fafeia, the uppeẹ 1 to the 
Fillet and Cavezzo, and the Refidue to the great Fafcia. The Projection of 
the‘lmpoft is equal to one third of its Pilafter’s Diameter, fub-divided as in 
the Figure. The Projection of the Architrave is equal to five eighths of the 
Height of its Fillet and Cavetto, as at æ is demonitrated. The Meafures of 
the other Parts being lignitied by the Figures affixed to cach, there needs no 
further Explanation. 


Plate CIH. Dorick SLntercolummations for Triumphal Arches and Colo- 
nades, by Mr. Giyxs. 


Tue uppermoft Figure isa Triumphal Arch of the Dorzck Order, whofe 
Height being divided into 6, the lower i is given to the Pedeftal, and the 
upper 1 to the Parapet; then the Remainder being divided into 5, give 
the upper 1 to the Kntablature, and the lower 4 to the Column. ‘The 
Diftance of cach Column is determined by the Figures affixed, and Height of 
thé Impoit, as in the preceding. Neze, The Diameters of the Dies to the 
Pedeftals in the Parapet, muit be equal to the Diameter of the Column at its 
Aftragal. 

Tus Intercolumnatioss for Portico’s, or Colonades, have their Diftances ex- 
prefled by the Figures affixed. 


Plate CIV. The Jonick Pedeftal, 2y Carro Cesare Osio, Geo- 
metrically defcribed. 


Bisectr X L the given Height in Y, and make the Angle XY c equal to 
zo deg Fiom X draw Xe perpendicular to Yc, and thro’ the Points X and c 
draw Right Lines at Right Angles to the central Line XL; then will Xa 
be the Height of the Pedeftal’s Cornice, and equal to one eighth Part of the 
Whole. Make ZL equal to Xa, for the Height of the Bafe. 


To divide F A, the Height of the Bafe, into its Mouldings. 


(1) Draw the Out-lines of the Die parallel to the central Line, at the Di- 
ftance of dz, or 4 of the whole Height of the Pedeftal. Hf the Pedeftal be 
ufed fingly without its Column, or otherwife, at the Diftance equal to the 
Projection of the Column’s Bafe. (2) Make the Angle F A B equal to 30 deg, 
and divide AB into 3 Partsat DC. From D raife the Perpendicular De to 
cut FA in c, thenc A is the Height of the Plinth. (3) Divide FA into 3 
Parts at bE, draw 4 D, which divide into 3 Parts, then through y, which is 
the upper third Part, draw the Fillet. Bifect dB in H, and throfgh H a 

the 
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the upper Part of the Cima redta, the Remainder is the Aftragal, which com- 
pleats the Heights of the feveral Members. 


To find their Projedures. 


(i) Maxe F 2 equal to F b, and draw v2 parallel to F A, for the Projec- 
tion of the Aftragal. (2) Draw a b, and make Jw perpendicular thereto, 1m- 
terlecting the upper Line of the Plinth in J, which determines the Projection 
of the Plinth. Make % ¿equal to gr, and that determmes the Projecture of 
the Fillet, ‘The Center æ of the Aftragal, is fet back half the Height of the 
Aftragal, and the Beginning of the Cima recta is from that Point as is per- 
pendicuiar under it. The Height of Z, the Ciélure to the Die, is cqual to 
half the Height of the Aftragal, and if we be made equal to the Height of 
the Aftragal, the Remainder F is the Projection of the Cralfure. 


To divide the Height of the Cornice into its Members. 


(1) Maxe the Angle M Fs equal to 30 min. and divide Fz into 3 Parts 
at AB. (2) From g draw aG, dividing the Ang Dz F into 2 equal Parts, 


and through the Point B draw the Line Hg parallel to MF, cutting G sing, 
through which draw $g E, the lower Line of the Caza reverfa. Divide MO 
in 3, and the upper T is the Height of the Fillet, and the lower 2 the 


Height of the Cima. (3) Make the Angle ME H eqħal to 60 deg. then will 
the Lince FH cut g H in H, thro’ which draw the Line eH, the under Pare 
of the Ovolo. Bilcét gH, and give the upper Half to the Fafeia, and the 
lower Half to the Ove/o, and this are the Heights of every Mcinber deter- 
mined. Make 2, the Pro‘ection of the Ovele, equal to the Height of all the 
Members above the Ovol 


», and draw the Line bM; alfo thro’ the Point & 
draw the Line pr at Right Angles, to A M, by whole Interfections, m the 
Points p, d, ¢, 7, the Projections of the Members are determined, The Drip 
ot the Corona 6 5 is equal to; of the Coronas Height. The Height of the 
Fillet F, under the Aftragal, is equal to half the Height of the Aitragal, and 
its Projection is determined by the Line p r. 


Plate CV. The lonick Bafe and Voluta, by CAR Lo CESARE Osto. 


Aurwo’ the Ancients were People of great Invention, and whoft Examples 
are in moft Cales worthy of the greateft Regard, yet by the Compofition of 
this Bale, Fig. b “tis evident, that they were miftaken in fome Things; for 
furcly nothing can be fo monilrous, as to fce fo many fma}! Meimbers placed 
between a monitrous Pazzi) and an overgrown Torus, and indeed, icemingly, 
as if it was intended to prefs them to pieces, inftead ot their being made 
Members capable to fupport the incumbent Weight. This horrid Compofi- 
tion (for no other can | call it) is alfo follow ed by /ufrnvits, Barozzio, Ser- 
lio, Cataneo, Barbaro, Viola, De Larme, Bullant, Perault, md Julian Mais- 
Clerc, whilft Palladio, Scamozzi, and the other Mafters, have abhorred it. 
lts Height is equal to the Semi-diameter of the Column, and its Members 
are divided as follow, (1) The Height of the Plinth is one third part of the 
Height of the Bafe, and its Projection is determined by the Line a7, mak- 
ing the Angle waz equal to 30 deg. (2) Make fg, the Height of the Sco- 
tia’s and Aftragals taken together, equal to wg, the Projeétion of the Plinth, 
then will æ / be the Height of the Torus, Make ae equal to a f, and draw 
ce parallel to ææ, make cb and e/ cach equal to half the Height of the To- 
rus, and bifeét it in d, the Center, on which deferibe the Semi-circle. (3) 
Bile fg in 4, the Divifion of the two Aftragals, and draw the Line w f, 
which interfect in the point p, by the Line pg, making the Angle p 9 w e 
qual to 30 deg. then thro’ the point p draw the Line py, the under part of 
the lower Aftragal. (4) The Fillets 5 6 and 8 9 are each one eighth of 5 9. 
(x) Make 2 4, the Height of the upper Aftragal, equal to 4s, the Height 

of 
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of the lower Aflragal, and the Fillets fg and x 2, equal to} of f2, The Projec- 
tion of the Fillet under the Torus is determined by % / continued, the Fillet mr, 
by the Interfection of the Line æ w inthe Point 7; the two Aftragals by the 
Torus ¢ e continued, the Fillet p 5 by the Interfeétion of the Line f w in the 
Point p. (6) Divide the Height of each Scotia into 3 equal parts, as band 7, 
and draw the Lines 7 p, and + 7, on which will be found the Centers for to de- 
{cribe the Curves of the Scotia's as follows, viz, Continue ZÆ to wz, then isy 
the Center of the leflér Quadrant; then taking the Height 41 in the Compat 
fes, fer that Diftance on the Line zh, from the Point where the leffer Qua 
drant meets it, unto z, then on z deferibe the greater Quadrant, which wi 
compleat the upper Scoféa; and if in like Manner you form the lowe: 
Scotia, the whole Bafe will be compleated as required. 


To deferibe the lonick Capital, Plate CV. 


(1) Divine the given Height 1 s3 (which is always equal to two thirds of 
the Height of the Bafe) into 13 equal Parts, give 1 to the upper Fillet, 2 to 
the Cuna reverfa, 1 to the Lift of the Volute, 3 to the Falicia, and the refi 
due ys to the Ovolo; continue on downwards, and make the Aftragal equal to 
2, and its Fillet to 1 of thofe Parts, and fo are the Heights of all the Mem- 
bers determined. To determine their Pryedures betore the Line ez (which 
being continued downwards is the Upright of the Column) make e b equal to 
ty, and cd equal to 1 2, then from b draw b b parallel to ez, which termi- 
nates the Fillet ; draw the Line cf, cutting the Lift of the Volute in w and 
4, and then making g / equal to a fourth Part of b A, draw wg, and deferibe 
the Cina reverfa, Thro’ the Point 4 where the Line ¢ f cuts the Fine y iE 
draw the Line g Z A F w, &c. continued on at Picafure, interfecting the up- 
per Line of the Aftragal in w, the Center of the Volute; from 7 draw the 
Line 7 7 parallel to 8 #4, which will cut the Line d ZA, œc. in the Center 
of the Quadrant 72, and then 719 being drawn parallel to ez, the Mouldings 
of the Capital will be compleated as required. 


To defcribe the Voluta. 


(1) Draw 13 V w, the upper Line of the Aftragal, out at Pleafure, 


as on to 
P, ec. alfo cotinue dowawards the Line dA w, as unto 9 2, exc. alfo d 


the Lines B w 104, and Mw 8 ‘é Cutting each other at Right Angles, < 
at 45 deg. Diftance from the Lines A wand W w, Which continue out both 


Ways at Pleafure: This done, apply to your 1s equal Divifions, by which 
you divided out the Heights of the Members of the Capital, and fub-divide 
them into 3 Parts, of which every 2 will be equal to z4 Part of the Diameter 
of the Culumn, and equal to r min. (2) OF thefe Minutes make w M equal 
to 11 if and w N equal to ro 3; alfo make w P equal to 1I min. 72, and w O 
tog min, i4: This being done you have the three Points wv, M, P, given 
to deicribe the Arches w, M, P, and the three Points 4, N, O, given to deféribe 
the Arch / NO. Procecd in like Manner with every other Quadrant, fetting 
off the Diftances from the Center, as fignified by the Figures affixed, and 
Arches being detcribed to pafs through cvery 3 of them, will compleat the 
Volute, as required. This Volne hath the mol ealy and gradual Di- 
minution of any that 1 have yet feen, and the Rule being the mok ene, I 
do therefore recommend it before all others that follow, which in general 
are infinitely deficient of the graceful Curvature and eafy Diminution of the 
Litt. 


Plate Z to follow Plate CV, Tonick Volvtes of various Kinds, 


Meruop I The Figures Cand D reprefent an ancient Method of derib- 
ing the fonick Volute, which Barozzio of Vienola and many others have fol- 
lowed, altho’ the Lift is far from having an eafy Diminution, 

sif ia 
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To underftand this Method, ‘twill be beft to have Recourfe alfo to 
Plates CNNVL CXXVII where this Volute is deferib’d more largeiy ta Fig. L 
there you fee, that where the perpendicular Line 8 A6 (which is crlied 
the Catherus) interfeéts the upper Line of the Aftragal, that is the Center of 
the Eye of the Volute. To find the Radius or Diameter of the Fye of the 
Volute, divide the upper Pare of the Cathetus, fiom the Center of the Eve, 
to the under Part of the Cimu reverfa, into g cqual Parts, and make the 
lower 1 the Radius of the Eye, with which deferibe the Circle. To find the 
Depth of the Volute on the Cathetus below the Eve, make that Part equal 
to 6 of the Parts above; this done let the Line 1 5, in Fig. D, Plate Z, re- 
prefent the Cathetus, and the Line 3 7 the upper Line of the Attragal, and 
jet their Point of Interfection be the Center of the Eve of the Velute, on 
which let the Eye be deferibed ; alfo draw the Lines 2 6 and 4 § through the 
Center of the Volute at Right Angles to each other, and at qy deg. Dutance 
from the Catherus 1 s, and horizontal Line 37, en which, and on the Ca- 
thetus and horizontal Lines, the Limits of the Volute muft be determined as 
follows, wg. 

(1) Draw de in Fig. C jon the Left Hand) at Pleafure, and at its End 6 
creét the Perpendicular b æ, of Length at Pleafure. (2) Take the Radims of 
the Eye of your Volute in your Compatles, and on the angular Point b de- 
fcribe a Circle. Make the Height e a equal to 4 times the Diarncter of the 
Hive; alfo make Jc equal to 3 Diameters and halt, and draw the Hypothenufe 
ac. (4) Onc, with the Radius c b, deferibe the Arch ded, and draw the 
Line ec. (s) Divide the Arch e d into 6 Parts, and iub-divide cach Part mto 4 
Parts, then will the Arch ed be divided into 24 equal Parts. (6) Lay a Ruler 
from ¢ to every of thofe Parts, and it will divide the Line ge into 24 une- 
gual Parts, by which the Curve of the Volute is determined as follows, oz, 
"The Dillance fom the Center of the Volute te 1, the upper Point of the 
Cathetus, in Fig. D, being equal to $ æ or 61 in Fig. C, therefore fet 
b 21 a ye. thre’ which the Contour, or 
b 8 | 3| Curve of the Volute mull pafs, 
h alde m Vig. C, from the Center of |4| as following, ee. (1) Sct one 
b ssthe Eye of the Volute in big. D, èy? Moot of the Compafies in the Cen- 
b 6funto the Point 64tcr of the Volute, and extend the 
is} 7| other to the Point 1, then with 
b 3; 1S} that Radius on the Pots 1 and 2, 
deferibe Arches imterfeéting each other, on which Point cf Interfection dc- 
feribe the Arch 12. (2) Set one Foot of the Compafles in the Center of the 
Volute, and extend the other to the Point 2, then, with that Radius, on the 
Points 2 and 3, defcribe Arches interfeéting cach other, on which point of In- 
terfection defcribe the Arch 2 3: In like Manner proceed with all the remain- 
ing Points, 3, 4, 7, 6, 7 8, 9, To, 11, 12, till the Whole 1s compteated. 
‘The inward Line of the Lilt of this Fillet is carried, for the greateft Part, 
at a parallel Diftance, which has a very ill Effect; and therefore to dimtnith 
it gradually is a Work which none of thefe Mafters have taught, and may be 
eafily effected as follows: Divide the Height of the Lift at 1 into 24 equal 
Parts, and 


F 5 F 23 | 
2 | | 
| 4 1 20 | 
5 20 
| 6 | 19 | 
from the Point 4 7 b fet towards the Center ¢ 18 } Parts; 
8 Ue, | 
L | 
19 iy | 
i P 
Ror J Le j 


and 


The Principles of GE o METRY DES) 


and then, thro’ thefe laft produced Points, deferibe the inward Curve, by the 
fame Rule as you did the outward Curve, and that will compleat the Voluta, 
diminifhed in an eafy agreeable Manner, as it ought to be done, 


Meruop H., To deferibe the lonick Voluta by Means of 24 Centers, difer- 
ently from the preceding, Fig. H, Plate Z. 


(1) Draw the Cathctus p4, and let the Height p 4 be the given Height of 
the Voluta. (2) Divide the given Height into 8 equal Parts, as by the dotted 
Lines 7 7, 6 6, 5 5, ec. is done, and let the fifth Divifion + 3 be bifected 
ing, from whence draw the Line g æ, and its Point of Interfection, with the 
Cathetus, is the Center of the Eye of the Voiute: he Diameter of the Eye is 
equal to the fifth Divifion, or ; of the whole Height: Within the Circle of the 
Eye infcribe a Geometrical Square, as before in the lait Example, drawing its 
Diameters through the Center, and dividing them cach into 6 egual Parts. 
This done number the feveral divided Points in the Diameters of the infcrib- 
ed Square, as is done in Fig. K, which reprefénts the Eye of the Volute 
more Ae WW, AR ia By By ge, Sa Co Bo Oh Oh lep I, 425 diel 12 ors 
are the Centers on which the outward lane of the Volute is deferibed, as 
follows, vz. (1) From the Point 1 draw the line 1 g parallel to the Cathe- 
tus. (2) Continue 12 to k, andon 1, with the Radius 1 g, defcribe the Qua- 
drant gk. (3) Thro’ the Points 2 and 3 draw the Line 2 3c parallel to the 
Cathetus, and on the Point 2, with the Radius 24, deferibe the Quadrant 
ke. (4) Through the Points 3 4 draw the horizontal Line 37, and on the 
Point 3, with the Radius 3 c, dcleribe the Quadrant cA (ys) Through the 
Points 4 5 draw the oblique Line 4 5 #, and on the Point 4, with the Radius 
4.4, deferibe the Arch Zy. (6) Thro’ the Points 5 6 draw the Line 5 67, 
and on the Point 5, with the Radius ys 4, deferibe the Arch zr. (7) Through 
ihe Points 6 7 draw the Line 675, and on the Point 6, with the Radius 6r, 
deferibe the Arch r s. (8) Through the Points 7 8 draw the Line 78 A, and 
on the Point 7, with the Radius 7s, deferibe the Arch s A. (y) Through 
the Points 8 9 draw the oblique Line 89 #, and on the Point 8, with the 
Radius 8 A, defcribe the Arch Aw. (10) Thio the Points 9 19 draw the 
Line 9 10 ¥, and on the Point 9, with the Radius 9 w, delcribe the Arch 
wa. (11) Thro’ the Points 10 r1 draw the Line 10 112, and on the Point 
yo, with the Radius to w, deferibe the Arch xz. (12) Thro’ the Points 11 
12 draw the Line 14 12 &, and on the Point 11 deferibe the Arch 7&3 Zaff- 
4, on the Point 12, with the Radius 12 &, deferibe the Arch & 4, which 
compleats the Contour as required. Noze, The inward Line mutt be dimi- 
nifhed, as in the laft Example, but with this Diflerence, that whereas in 
that you divided the Height of the Fillet into 24 equal Parts, it having $ 
Lines that terminated the Arches, fo here, where in Effect there are but 4, 
Lines which terminate the Arches, the Height muit be divided into 1: equal 
Parts, and therefore 1 Pare muft be abated at the Termination of each Arch, 
‘The Centers to thefe inward Arches may be found by Interfections, as in the 
preceding Example. 

Ir is to be noted, that the nearer the Centers are together the more circu- 
lar the Volute is, as in Fig. D and H, and the more diftant they are, as in 
Fig. F, G, l, the more elliptical they are. Fig. B reprefents at large the 
Manner of placing the Centers of Fig. G. Fig. L is no more than a Repeti- 
tion of Fig. K, inferted by Miftake of the Engraver. Fig. N reprefents the 
Volute Fig. H, but as if it were prefled cilipticatly, it having the fame reipeet 
to the Parallelograms made by the dotted Lines, as the Volute Fig. H hath to 
the dotted geometrical Squares. The Manner of defer ibing thefe elliptical 1o- 
Juzes is as follows, Suppofe the given Height be e a and Breadth Pa (ONS 
to be obferved, that the Height and Breadth of the circular Volute, Fig. H, 
ate to one another as 8 is to 7, that is, 8 Squares in Height by 7 Squares in 
Breadth; this being underitood, divide e 4, the given Height of your ellipti- 
cal Volute Fig. N, into 8 equal Parts, and its Brcadth into 7 equal Parts, a 

compleat 


Eee — I U U I I 


260 The Principles of GEOMETRY. 


compleat the dotted Parallelograms. (2) Compleat a cireular Volute, as 
bis. H, making its Height equal to the Height of the elliptical Volute. (3) 
“rye to trace the elliptical Curve through the Parallclogranis, in the very 
fame Manner as the circular Volute paffeth through the geom ctrical Se juares, 
will compleat the elliptical Volute, as required. 

Fie. E, onthe Head of the Plate, reprefents the Centers at large of Fig. I. 
which being nearer together than Fig. B, the Volute Hig. J, is lefs elliptical 
than the Volute Fig. G. The Manner of defcribing thefe Volutes are the 
very fame as the other before delivered, that is, the Vulute Fig. F is by the 
fame Rule as Fig. D, and the Volutes GI the fame as Fig. H. 


Fic, Mis the Manner of defcribi:ue the Ere of the Volure, according to the 
Invention of Mr. NICHOLAS GOLDMAN, as follows. 


(1) Ler the Circle g 2 4. reprefent the Eve of the Volute, let the Linc p 


be the Cathetus, and g d it Right An gles in the Center of the Eye. 
7) Jere Unie Wate x the two Semidiameters into 2 equal Parts, 
and conf } be a to the Semidiameter of the Eye. 
(ORG e1243 and from the angular Points 
e ive (4) Divide the Side of the Square 
E N esteem nts ş, 9, 12, 8, and draw the Lines 5 6, 
9. IO, 12 It, Re aint aineg d. (5) Draw occult Lines in three 
Sides of the Eye, as in the ng, which with the Cathetus p 4 (that ter- 
minates the Arches, initead ¢ > Lines g z w, as in Fig. K) will terminate 


every Arch contained in the Vore, which are to be deicribed on the Centers 
Tis Py ny Sty STR, HS Wate Tom eis, E 


P. Pi ay from whence is the lord Voluta derived ? 
ef 


Word /eluta, or Scrowl, is | rom the I Voluta à volvendo, 
jvems to be rolled upon an Axis o Alberti calls them Snail- 
al Turn ; it is the principal and only appropriate Mem- 

Touick Cap which has four, in Imitation of a Female Orna- 
e fous, or Fo oN a little hollowed between 
starn, which the neat Plate exhibits, is called Prs- 


AON , cus and Echinus or Ovolo, refembling the fide- 
plaited Ti yens Hair, to defend as it were the Ovolo trom the 
Weight of ever which the Voluta is placed.) The Eye of the Vo- 


lute is, by fume, fiom the Laziz, called Oculus. 
P, Pray why is thts Order called \onick 


M. Because it was invented by /oz, when he was fent from Arhexs with 
aColony into that Part of Greece bearing his Name (and wherc he erected a 
Temple to Diaza the Coie, whofe Columns were of ftupendous Magni- 
tude, but made of greater A ltitude, with refpect te their Diameter, than the 
Doreck, as being more fimilar to feminine Slendernefs ; not ie a light 
Houfewife, as 7; iru vins Compares it, but in a decent Drels, hath much of the 
Matron; and to make it ftill the more feminine, its Shaft was enriched with 
its 24 Flutes, and as many Fillets, alluding to the Folds and Plaits of Gar- 
ments, of which I have already taken Notice. 


Plate CVI. The Profile or Pillow of the lonick Volute. 


1) Tue Abacus 7 p 7z v being firft drawn, as before taught, together with 
ae Ovolo 7, and Aftragal «22, admit the Line ca I5 to be The central 
lane of the Capital. (2) Make a22 equal to ac, and then æ 22 divided into 
3 Parts, the outer one on the Right is the Fillet, and the other 2 the Band. 
(3) Make $ / cqual tol hk, and draw / 19 for the upper Line of the Pillow ; 
alfo divide <2, the Height of the Fillet to the Aftragal, into ys equal Parts, 

and 
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and from the lower 1 draw the Line r y 7 13 for the lower Linc of the Pillow. 
The Depth of the Volute 72 3 is determined from the Volute itfelf, and the 
Breadth of the Lift z k is equal to k4. (4) Make rg equal to rp, bilect rp 
in 2, and from g, through o, draw the Line gts, cutting the Line /19 in 
the Point 4, and the Bettem of the Ovolo in the Point 15: On k b, with the 
Diltance & 4, deferibe the Curve & b. (5) From the Point 13 draw the Line 
13 10, making the Angle 10 13 12 equal to 30 deg. cutting the Line w 12 m 
10; from the Point 10 draw the Line 10 21 parallel to the Line 22 18, cutting 
the Linc /19 in the Point 21, at which Point the Curve begins; the other 
Point, where the time Curve cnds in the Line 22 18, is the fame Dittance 
from 19 as f isdrom 22; the Arch is deferibed cquilaterally, as the former. 
(6) Make 13 7 cqual to 10 12, and fet 2 of 13 7 on the Line 22 13, from 13 
towards 12, in which Point the Arch wall terminate, and which is to be dg- 
feribed equilaterally as the foruicr; 4a/7/y, the Curve 5 4 is deferibed on a Cen- 
ter, whofe Diflunce from the Point 4 1s equal to the Diltance 14, on the Line 
3 4. continued. 


Plate CVI. The, lonick Entablature geometrically decribed according to 
the Ancients, by Canto Cesare Osto. 


Tuts Entablature is rather cf tco rich a Compolition for the fonick Ord 
and particularly its-Architrave, which would have been better had it b 
broke into two Fafcia's inftead of three, which is more proper for the Corz- 
thian or tompofite Order. To divide tne Height of the Futablature as into 
its Architrave s C, Freeze Cr, aud Cornice r a. (1) From the Points z and 
s draw the Lines æ A and As, each making an Angle of 3odcg. with the Line 
as, and interfecting each other in the Point A. (2) Divide A s into 3 equal 
Parts at D E, and trom the Point D draw the Line DF at Right Angles to 
as. (3) Divide Es into 6 cqual Parts, and give the lower 5 C s to the Height 
of the Architrave. (4) Bifect a C, the Height of the Freeze and Cornice, in 
the Point r, then Cr is the Height of the Freeze, and r a the Height of the 
Cornice. To divide the -irchitrave into its Tenia and three Fafcia@s. (1) 
Diaw as, making the Angle C s æ equal to 30 deg. alfo from the Point æ draw 
the Line a m, making the Angle C 47 cqual to 20 deg. then will #2 C be the 
Height of the Tema: Divide C m into z cqual Parts, an 1 give the u 
the Fillet, and lower 2 to the Cima reve fa. (2) Billet /s ing, th 
the Height of the upper , and one fourth Part of a2 5 is the Height of 
the lower Fafcia 3s. Zo determine the Proedure of the A chitrave, bitect 
asin2, on which erect the Perpendicular 2#; trom z draw 22 parallel to 
as, cutting maine, irom ¿draw 2 & parallel to #2, cutting Csin A On 
m, with the Radius 7 k, deferibe the Quadrant $g- Divide g 7 into 6 equal 
Parts, lec 5 p project 3 and half of thofe Parts, and ø r one half Part thereof: 
The Projection of the Cima reverfa is always cqual to its Height, To fnd 
the Swelling of the Freeze, make rC the Radius, on C defcribe the Arch r B, 
and on r the Arch C B, then is the Point B the Center, on which, with tke 
fame Radins, deteribe the Swelling of the Frecze required. To divide the 
Cornice into its Mouldings. (1) Divide the Height æ r into 3 equal Parts, as 
is done by the 3 dotted semicircles, of which the lower one determines the 
Height of the Dentils and Cima reverfa under them. (2) From the Point 
3 draw the Lincs £3 and é 3, the firt making the Angle 6 3 4 cqual to 30 
deg. and the latter making the Angle 2 3 æ equal to Go deg. Bifect 63 mf; 
and from f draw / g at Right Angles to 43, cutting @ 3 in the Point g, thro’ 
which draw the Line 27 5 for the Bottom of the Fillet under the great Cima. 
(3) Divide ab into 5 equal Parts, and give the upper 1 to the Regula, or up- 
per Fillet. (4) Make b e equal to 4 g, then is ġe the Height of the imut 
Cima, and the Height of the Fillt over it is equal to one fourth Part of its own 
Height. (y) Bifect 6 12 in 8, and draw 8 wm 24 for the lower Part of the Fillce 
to the Ovos. (6) Divide e m into 6 equal Parts, then the lower 1, / 92, 1s the 
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Height of the Fillet aforefaid. (7) Make Za, the Ovolo, with its Fillet in- 
cluded, equal to Ze, the Height of the Corona, and draw the Line 1 9. (8) 
Draw the Line zr, making the Angle 77 a equal to 30 deg. which bifect in k, 
and then dividing Å r into 4. Parts, the lower 1, that is ry r, determines the 
Height of the lower Cima reverfa; alfo thro’ the upper 1, at the Point 10, 
draw the Line z 10 for the central Line of the Aitragal under the Ovolo. 
(9) From the Point & draw the Line & y parallel to the Line a r, which will 
cut the Line z ro in the Point z, the Center of the Aftragal; divide the Di- 
{tance trom the central Line of the Aftragal to m into 7 equal Parts, and give 
the lower 1 to the upper Half of the Aftragal, alfo make the under Half of 
the Aftragal, and the Fillet under it, cach equal thereto; fafily, Make the 
Height of the Fillet under the Dexzzi/s equal to one fixth Part of their Height, 
and thus are the Heights of every Member determined. To determine their 
Projectures, (1) Make 64 7 equal to 647, and draw 7v, the Face of the Fil- 
Jet under the Dentils; make 64 g equal to 645, and froin the Point + draw 
the Side of the Dentil parallel to ra, until it meets its own Fillet; make 7 
equal to 7 5, and draw w x; Dbifect the firit Dentil w 7 in the Point 8, and 
make the Diftanee between every Dentil equal to w 8, that is, every Inter- 
val nwit be equal to half the Breadth of a Denzil, and every Dentil equal 
tow7. (2) The Line 2» being before drawn front &, let it be continued to 
meet the Line 17 8 in the Point ry, which is the Center of the Ovolo, whote 
Fillet 18 17 hath its Projection equal to its Height. (3) Make a 31, the Pro- 
jection of the Corniee, equal to ar its Height, and draw 31 30, the Face of 
the Regula: From the Point z draw the Line 7 19 parallel to ær, and make 
the Projection of the Fillet between the two Cima’s, before the Line 2 19, €- 
qual to its own Height, deducting the upper Cima and its Regula only. (4) 
Draw the Line 30 19, cutting the upper Part of the Corona in the Point D 
drom whence draw the Face of the Corona 26 24.3 bifect 24.19 in 20, and on 
20, with the Radius 20 22, deferibe the Quadrant 22 21 ; laflly, de- 
feribe the two Cimas, and the whole Entablature is compleated as re- 
quired. 


Plate CVII. lonick Orders taken from the Theatre of MARCELLUS, 
and Temple of Manny Fortune in Rome, dy Perser Tr 
BURTINE. 


_ Fro. I. reprefents the /wick Order in the Theatre of Marcellus at Rome, 
whole entire Height A C being divided into 13 equal Parts, the upper 3 is 
given to the Height of the Entablature, and the lower 10 to the Column, 
with its Bafe and Capital. To fd the Diameter of the Column is a Work 
of fome little Difficulty, {eeing thar the Height of the Column is 8 Diameters 
and }, which compels us to divide the Height of the Coluinn into 4.3 Parts, and 
take y of them for the Diameter. Fig. [f. reprefents the Jonick Order in the Tem- 
ple of Manly Fortune in Rome, whoieentire Height A B being divided into 8 equal 
Parts, as on the Right Hand, the Untablature poffefies the upper 1 and 3 of the 
ad, as a b, and halt bc; the Height of the Column is 8 Diameters and 2, and to 
find the Diameter we muft divide its Height into 33 equal Parts, and take 4 
of them for the Diameter. 

Ir is here to be obferved, that the Ancients did not eonfine themfelves to 
certain Rules in their Orders, but added to them or diminithed them, as the 
Situation and Place required, but then it was always with the utmoft Cireum- 
{pection and greateit Judginent imaginable, which muft be always obferyed 
when we depart from eftablifhed Rules. 


Plate 
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Plate CIX, The Bafe, Capital and Entablature at large of the Theatre of 


MarceLLUs at Rome. 


Yur feveral Parts of this Order are determined by equal Parts, as (1) The 
Bale, whofe Height is equal to the Semidiameter of the Column, is divided 
into 3, of which the lower 1 is the Height of the Plinth, the remaining 2 be- 
ing divided into 3, the lower 1 is the Height of the Torus, the middle 1 the 
Scotia and its lower Fillet, and the upper 1 the upper ‘Torus and under Fil- 
let; the Height of the Fillets is ¢ of the Scotia; the Bafe of the Column being 
divided into 12, the Out-lines of the upper Part of the Shaft, ftanding over 
the Points op, fhews that its Diminution is 4; the Height ct the Entablature 

. being divided into 10 Parts, as æ b, give 3 to the Architrave, as many to the 
Freeze, and the upper 4 to the Cornice, then fub-divide each as the Divitions 
exhibit. 


Plate CX. The Bafe, Capital and Enatblature at large of the Yonick 
Order, im the Temple of Manty FORTUNE at Rome. 


Tux feveral Parts of this Order are alfo determined by equal Parts, as the 
preceding Example. The Height of the Bafe is equal to the Scimdiameter ot 
the Column, and that of the Capital unto two third Parts thereof. The 
Height of the Futablature is two Diameters and x of a Diameter. The 
Height of the Architrave is equal to the Semidiameter of the Column, as 
alfo is the Freeze; but the Height of the Cornice is equal to both their 
Heights, and a fourteenth Part more, as before obferved. The principal Parts 
being thus divided, the particular Members have their Heights determined by 
the Sub-diyifions, which a little In{petion will make plain. 


REMARKS. 


Tro thefe two Examples are of the Ancients, yet fure it is, that no- 
thing can be fo monftrous as the upper Parts of both thefe Entablatures. 

in that of Afarce//us there is a very {mall and poor Cymatium det upon a 
large and noble Corowa, avd that of Afanly Fortune has a monttrous Cima 
rect on a finall Cima reverta, and thofe placed on a poor and low decrepid 
Corona, {candalous to behold. 

‘Tus Bed-mouldings to both thefe Examples are not amifs, nor is the Freeze 
of Marcellus fo liable to Centure as that of Maniy Fortune, which feeins to be 
much too lew for the Cornice over it, and more cfpecially as that the great Prc- 
jection of the Tenia to the Architrave doth caufe it to appear much lower than 
it really is. 


Plates CXL CXIE Profiles of the Tonick Orders in the Theatre of Mar- 
ceLLus, and in the Temple of Manuy Fortune im Rome, by 
Mr, EVELYN. 


Tar Profile on the Left is that of the Theatre of Marcellus (not of the 
Temple of Manly Fortune, as it is by the Engraver iniftakenly exprelled.) This 
and the other Profile, which is of the Temple of Manly Fortune, differ very 
greatly in their Coronas and Qymatiums, from the preceding Examples, 
and which I believe have been altered by Mr. Even himifelf; for in that of 
Marcellus there is a poor trifling Corona, which in the preceding Example 
hath a very large and grand one; and in that of Manly Fortune there is a 
Corona of à noble Afpect, which in the other Example is very low and difpre- 


portioned: On the Right Hand of this Plate is the Portico to this pos 
which 
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Which is now called she Temple of St. Mary the Egyptian, and is one of the 
neli beautiful Portico’s of the Kind that the Ancients ever erected; the Parts 
the!e Profiles are determined by Minutes, accounted trom ‘the central 


Plate CANUL Phe fontick Order iw the Bath of Dioci, ESIAN fit 
Rome, 


H: this Order is reprefented, as well perfpectivel WAS Mes geonictr ical 
on, y here its Members are determined by Minu The Temples Di- 
and Syfyle are according to /i#ruvins, whoie / a Orders come next 
courle. 


Plates CXIV. CXV. Tivo Examples of the Yonick Order, fy Vri- 


AU Tis 


Pic. T. is the firt Example, whofe Column and Entablature being divided 
into 8 Parts, the Height of the Entablature is t Part, and4 of a Part, and 
the remaining 6 parts and 44 1s the Height of the Colunn, which being divi- 
parts, as on the Left, one of thofe 8 parts is the Diameter of the 
Column. Fig. HI. repreients the parts of this Order at large ; ; the Bafe is of 
that tagal \mpolition which 1 have already taken Notice ol, whofe Height 
is ecual to the Semidiameter of the Column, and whott Members are Tub- divi- 
ded, as by the Divilions appear. 

Tur Height of the Capital is equ al to 4 of + of the Column and Entablature ; 
the upper eighth part of the entire Height in Fig. L being divided into 8 
parts, give e the upper 4 to the Height GE the Cornice, and the next 3 to the 
Height of the Freeze, then fub-divide the Architrave firft in 7 for to find 
the Tenia, and afterwards in 12 to divide the Fatew’s: The Height of the 
rice fub-divide into 9, and give cach Member its Height, as exprefiéd in 

ig. TIT. 

Fie. IL. is his fecond Example, which is much better regulated than the o- 
he - in this the entire Height is divided into y parts, of which the Enta- 
blature is one, which is directly the Derick Proportion, the lower 4, being 
the Height of the Column divide it into 8 parts, and take 1 for the Diameter: 
The Height of the Bale to this Order is equal to the Scmidiameter of the 
Column, and it is com pofed of the fame Members as the other Example ; 
but the Torus of this is not quite fo monftrous, nor are the Aftragals fo 
very fmall as thofe of the other. We may alfo oblerve, that in this Exam- 
ple Gtruvins has divided the Semidiameter of oe Coin? into 12 parts, and 
confequently the Whole into 24.; of thefe parts he makes the Height of the 
Architrave equal to 13, and Height of the Freeze to 12 4, which being taken 
out of two Diameters (which is the Height of the E ntablature) the Remainder 
is the Height of the Freeze: The Height of the Capital is equal to ~, exclu- 
five of the Attragal, which is equal to 2 ; the particular Members are fub-di- 
vided according to the Divifions annexed. 


ded into 8 


REW ARAS 


te we confider the very fmall Cima rever fa under the great Cima redta m 

s. IŁ and the finall Cymatium ever the Corona in Fie V. it cannot be 
tid that either of thefe Cornices are good, altho’ they are the Compofition of 
fo great a Mafter. 


Plate 
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Plate CXVI. The Tonick Voluta, by VITRUVIUS. 


Luis Voluta of /2ruvins is deftribed by Method Il. in Plate Z, after 
Plate CV. whofe Height is equal to 8 times the Diameter of its Eye, as is 
feen on the Cathetus P D, or rather of the Height of the Aftragal, to which 
the Eye of the Volute is made equal, and on whofe central Line its Center is 
placed, as at O. 

Tue Fig. H reprefents the Eye of the Volute with an infcribed Square, 
whofe Diameters are each divided, as I have already fhewn, into 6 Parts, 
which gives the 12 Centers for defcribing the Oat-line of the Volute, and 
then each of thofe 6 parts being fub-divided into 4 parts, the upper r of each 
part will be 12 other Centers, on which you may defcribe the inward Line of 
the Volute with a graceful Diminution. The 24, Centers of this Eye are each 
numbered as they are to be employed. 

Fic. K is the Eye ofa Volute, for turning about the Contour by 6 Centers, 
which are found by dividing its Diameter into 6 equal parts at the Points 3, f, 
6, 4; the othcr Points 7, 9, 11, 12, 10, 8, are 6 other Centers for defcrib- 
ing the inward Linc, each being one fourth Part of the firft: The Cathetus 
12, is the only Line at which every Arch terminates, and therefore they are 
all Semicircles. The Volute thus produced is very agreeable, its Diminution 
very eafy, and the Method very plain. 

Fre, W isa Duplicate of Fig. H, inferted by the Engraver’s Miftake. Fig. 
V is the Manner of dividing the Eye of the Volute into its Centers, accord- 
ing to Mr. Goldman's Invention, Fig. M, Plate Z, after Plate CV. But as Mr. 
Goldman only gave us the 12 Centers for the Contour or Ont-line, here are 
24, vic. 12 for the Out-line and as many for the Inward-line, which lait are 
found by dividing each of the 6 parts of 1 4 into 4 parts, as in the Figure is 
exhibited, and the laft one from the Center of cvery fuch Sub-divifion, as 
the Points 13, 17, 21, 24, 20, I6, are the Points from which you are to 
draw Lines parallel to the former, until they cut the oblique Lines in the 
Points 14, 28, 22, 1s, 19, 23, Which, with the aforefaid, are the Centers re- 
quired for the Jnward-line, Fig. X is a Side-view of the Volute, with its Pil- 
low enriched. 


Plates CXVI CXVUE Divers lonick Portico’s, by Virruvius. 


y 


Tuts Plate contains the geometrical Plans and Elevations of the three diffe- 
rent Kinds of /owick Portico’s, as /r/?, the Temple Eu/éile of four ; fecondty, 
Fig. B of fix ; and 4/2, Fig. A of eight, which laft is the Temple of Diana 
at Aphefis, and the firit Example of this Order. On the Left Hand is an 
Tonick Door by Vitruvius, which with the Portico’s is given here by Way of 
Example for the Practice of young Students. 


Plate CXIX. Tonick Temples, by VITRUVIUS. 


Tue Plans of the Portico’s to thefe two Temples are exhibited in the laft 
Plate, which, together with thefe Elevations, are giyen as further Exampis 
for Practice. 


Plates CXX. CXXL The Tonick Order, by A. PALLADIO. 


Tars Plate comprifeth all the Jovick Meafures of the Pedeftal, Column, 
Entablature, Impofts, Arcade and Jntercolumnation, which in general are de- 
termined by Modules and Minutes ; Fig. I. reprefents the Entablature, which 
is a fine Compofition of Mouldings, wherein the Dentils are excluded, and 
plain Modillions intruduced, The aoe is felling, and feems to be caufed by 

un the 
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the Weight of its Cornice in manner of a Cufhion prefed. The Architrave is 
‘lefs noble than is the Capital; though I muft again obferve, [ can- 
rchitrave in this Order would be more noble, did it 
nfitt but of two Fa 35, and more ipse atly when ‘tis placed over the Do- 
ick, and the Architrave of the Derick confifts but of one Fafcia, exclufive of 
the Tevia. The Aftragal under the Cincture is a pretty additional Member, 
making the s/7¢/ck Baic under it, fomething more rich, than before in the 
D Figure H. is the Pedeital, wherein there are two Examples for the 
Mouldings cf its Cornice and Bale, which are very good. Figure IH. is the 
jute of the Capital, which is deteribed by Method II. Plate 7. Figure LV, 
a Plan ot one w Part of the Ca ipital, with the Manner of div iding the 
tes and Fillets of the Neck of the Shaft, and the Swelling of each Cabling. 
lanner of “div ae the Shaft is, to divide its Circumlerence into 24. equal 
Part -di y iding cach Part into 4s § give 1I toa Fillet, and 3 to a Flute. 
To find their Depth, divide each Flute into 2, and defcribe Senmcmels for 
I ths. ‘To find the Swelling of the Cablings, take the Breadth of a 
our ees as bc, and make the Section 2, on which, as a Cen- 
ee Curve e b, which is the Swelling of the Cabling required. Fi- 
gure V, a a noit ma ul Impoft and Architrave for the Arch. A a) 
is another a ft of good Compofition alfo. Figure VIL is his Intercolum- 
nation for Colonades or Porticos. The Heig ht of the Pedeftal is 2 diam. 37 
min. the Height of the Column 9 diam. and the Height of the Entablature 
radia. yo mui 


7 


not think but that the 


Cle 


and 


1 
Blut in yo 
t ia 


Diam, Min. 


ee and Column 137 
The Height of the¢Colunin and Entablature io so 
( Pedeital, Column and Entablature oR Sua) 


Plate CXXH. The Dorick Order, by V. SCAMOZZI 


Tue Meafures, by which the Members of this Order are determined, are 
Modules and Minutes, as expretied in the Plate. The Compotition ef the 
whole Order taken together is, I think, teo rich, excepting the Infide Works, 
where the Eye cannot be removed very far from it. The Contrivance of pla- 
cing the Volutes ina Diagonal View, as exprefled by Figure D in Platcs 
CASE CNNIV. is much preferable to the ancient Method of placing them 
ina direét View; and their being made of an elliptical Form, is a Means of 
prev enting their forefhortening too much, when viewed very near. The other 

Parts being obvious, I need to fay ne more as to their Particulars; and 
BA ] {hall procced to the general Parts, wherein tis to be obferved, (1) 
That the Module, by which they are meatured, is the Diameter of the Bafe 
of the Column. (2) That the Height of the Pedeftal is 2 mod. 30 min, (3) 
The Height of the Bafe to the Column + mod. the Height of the Column, in- 
its Bale, Shaft and Capital, S mod. 4 min. the Height of the Capital 
18 min. +; the Height of the Entablacure 1 mod. ay min. the Diminution of 


$ 


the Shaft oo a e a the Diameter. 


Mod. Min, 

{ Pedeftal and Column it Ay 

‘The Height of thes Column and Entablature ieme 
(Pedeftal, Column and Entablature 13 Go 


Plates CXXHL CXXIV. Tavo Tonick Frontifpieces, with Impofls, by 


V. ScaMozz. 


A isan fonick Frontifpiece, with a femicircular-headed Door, whofe 
Impoft and Architrave may be as Figure B, or Figure G. Figure C is a good 
Entablature, with a {welling Freeze, to be ufed over Windows, or Doors, as 
Occafion 
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Occafion requires. Figure F is another Frontifpicce for a Door or Window, 
crowned with a circular Pediment. This and the other Frontipicce are given 
by Scamozzi, as Fxamples for Practice. Figure D reprefents the under View, 
or So/ito, of the Voluta’s and Abacus of the Capital, as alfo the Pofitions of 
the Volutes, in their Diagonal Situations, whereby the Capital has the fame 
Appearance in Profile, as in Front. 


Plate CXXV. Tonick Lutercolumations, by V. Scs Moz ZI. 


Tue two Examples next the Right-hand are Intercolumnations for Temples 
or Colouades, viz the upper 1, without Pedeftals, for Temp/es , the other bc- 
low without Pedeftals, for a continucd Colonace. The two other Figures, on 
theLeft, are Intercolumnations for Arcades, wherein the upper 1 1s without 
Pedeftals, and the lower one with Pedeftals. Their feveral Diftances are de- 
noted by Modules and Minutes, or Parts. 


Plates CXXVL CXXVII. The fonick Order, by M. J. Barozz10 


of Vignola. 


Tue Module, by which the Members of this Order are meafured, is the 
Semidiameter ofthe Column, divided into 18 parts, of which every Member 
contains as the Figures to each expref. 

As to the Compofition of this Order in general, no material Fault could 
have been found, had not the Pedeftal been made fo very high in its Die, and 
that monitrous Torus introduced in the Bafe to the Column. ‘The Capital is 
really as good, as any of the ancient Capitals, and the Entablature is a grand 
Compofition. The Manner of deferibing the Volute has been already taught 
in Method I. Plate Z, after Plate CV. Figure II. is a View of a Side of the 
Capital, where the Pillow fills up all the Space between the Lifts of the fore 
and back Volutes. Fig. 1V. is a View of the Members of the Capital, with 
their Mcafures divefted of the Volutes. Fig. 1X. is the Sofito, or View of the 
under Part of the Capital, which projeéts beyond the Aftragal of the Column. 
The Height of the Pedeftal is 6 mod. of which its Bafe is $ mod. its Die ş 
mod. and Cornice t mod. ide Fig. TL and VH. The Height of the Column 
is 16 mod. $ of which its Bafe is 1 mod. its Capital 12 parts, and Aftragal 3 
parts. The Height of its Entablature is 4 mod. $, of which the Architrave is 
1 mod. 3, the Freeze 1 mod. +, and the Cornice 1 mod. +3. The Shaft is di- 
minifhed 4 part of its Diameter at the Bafe. 


Mod, 
Pedeftal and Column 22. 3 
The Height of teXColann and Entablature al p 
fPedeftal, Column and Entablature aa a 


Plate CKXVUL As lonick Arcade «without Pedeflals, by M. J. Ba- 


Rozzto of Vignola. 


Tris Diftance of the Columns in this Arcade would have been better, had 
he placed them 1 mod, more diftant, to have admitted of the Pilafters being 
made 1 mod. in their Diameter, inftead of halfa Module, which is half a Mo- 
dule too narrow, and which, being compared with the Diameter of the Co- 
lumns, have a very bad Effect; the Architrave of the Arch would have been 
alfo of double the Breadth, and confequently more noble. Therefore Í advife, 
whofoever follow this Mafter, to make the Intercolumnation 1 mod. greater 
than here reprefented, which give to the Pilafters equally, and encreafe the 
Architrave the fame alto, 


Plate 
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Plate CXXIX. Aa Tonick Arcade with Pedeflals, by M. J. Baroz- 
z10 of Vignola, 


‘Tun Pilafters under the Impoits of this Arcade being equal to 1 mod. or 
Semidiameter of the Column, have a much more noble Afpect, than thofe of 
the laft Plate; and may be taken as a good Example for the Practice of the 
young Student. 


Plate CXXX. lonick Fatercolumnations for a Colonade, by M. J. Ba- 
ROZZIO 0f Vignola. 


Tuer three upper Columns reprefent the Intercolmnation for Columns in a 
Portico, or Colonade, whofe Diftances are denoted in Modules and Parts. In 
the lower Part of the Plate, on the left Hand, are the Intercolumnatians for 
Colonades, or Portico s, by \ebaffian le Clerc; and on the Right are two Kinds 
of Arcades, the one with fingle Columns, the other with Columns in Pairs, by 
the fame Matter, whofe fevcral Meafures are fignified by the Module or Dia- 
meter of the Column, divided into 60 Parts er Minutes, as in his preceding 
Orders. 

I muf bere advertife, that thefe Intercolumnations of Le Clerc are brought 
on before their Place, which was occafioned by that Part of the Plate being void, 
and thought convenient to be filled therewith, and more cfpecially, as that 
the /oxzick Order of this Mafter is reprefented in Plates CXXXVIH. CXXXIX. 
CXL, CXLI. CXLH. which are very near unto it. 


Plate CXXXI. The Tonick Order, by S. SER Lio. 


Tuis Maiter gives us two Ksamples, as Figures A and B, the one having a 
flat Freeze, with Dentils only; the other with a fwelling Freeze, with both 
Dentils and Modillions ; which laft, as Fizruvins obferves, is abfurd, as that 
Dentils are peculiar to the /oxick, and Modillions to the Corzzthian. As to 
the Entablature with Dewr7/s only, which is expreflcd on the left Hand at 
large, there is not any Thing in it that is very good, the upper Cona recta 
being much too large for the Cima reverfa under it, as indeed are the Den- 
tils to the Cama recéa under that: And, as the Tenia of the Architrave hath 
a coniiderable Projection, the Height of the Freeze (which in itfelf, E think, 
is much too low) is made to look very low. ‘he Capital is truly ancient, as 
its Bafe is truly ugly, with its great Torus and {mall Aftragals. The Height 
of the entire Order, divided into 9 equal parts, the lower 2 is the Height of 
the Pedeftal ; the remaining 7 parts divided into 5 parts, the upper 1 is the 
Height of the Entablature, the lower 4 the Height of the Column; the 
Height of the Column divided into § equal parts, take 1 for the Diameter of 
the Column; the Height of the Pedeftal divided into 8 equal Parts, (as on the 
left Hand) give one to the Cornice, 1 to the Bafe, and 6 to the Die. The 
Members of the Bafe and Capital of the Column being determined by Mo- 
dules and Minutes, I refer you to them for the fame. 


Plate CXXXII. The Bafe, Capital, and Entablature of the Yonick Or- 
der at large, determined by equal Parts, by S. SERLIO. 


fe, Capital, and Entablature of this Mafter, reprefented in the laft 
Phite, having their Parts determined by Modules and Minutes, according to 
Mr rz, $ thall here explain Ser/o's own Method of determining their 
Heights and Projectures by equal Parts. The Bate, whofe Height is equal to the 
Senudiameter of the Column, is divided into 3 parts, the lower 1 of which, 
as 
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as ch, is the Height of the Plinth; the other 2 parts divided into 3 parts, the 
upper I de isthe Height of the Torus, and lower 2, the two Scotia's and 
Aftragals. Draw kg, which is the Height of the upper Scotia and upper AF 
tragal, divide it into 4, the lower x is the Height of the Aftragal, and the 
upper 3 being divided into 4, give the upper 1 to the Fillet under the Torzs, 
and the reft to the Scotia. Draw r s, and being divided into 4, give the up- 
per 1 to the Aftragal, and the lower 3 to the Scotia, and that will complete 
the Bafe. The Capital being defcribed in the next Plate, 1 come next to the 
Entablature, whofe Height is equal to r mod. or Diameter, and 32 min. of 
which the Architrave is 30 min. the Freeze 22 +, and the Cornice 30 4. The 


Hooks i 


Tenia of the Architrave is a 7th part of the Whele; the remaini g6 di- 
vided into £2, give s to the upper Fafcia, 4 to the middle, and 3 to the low- 
er. Make the Cima ed equal to a 7th of the Freeze, the Height of the Den- 
tils equal to the iniddle Fafcia of the Architrave, its Cima revela to a sth of 
itfelf ; the Height of the Corona, and the Cima rever/a over it, are alfo cqual 
to the middle Faftia, and which being divided into 3, the upper 4 is the 
Height of the Cima reverfa ; the remaining Height, which is alfo equal to 
the Height of the iniddle Fafcia, and ; part thereof, is the Height of the great 
Cima rea and its Regula. The ProjeCtion of the Cima reverfa over the 
Freeze is equal to its Height, as alfo is the Projection of the Dentils before 
the Fillet of the Cima, equal to the Height. Divide the Projection of the 
Dentil before the Fillet into 6 equal parts, then take the outer 3 for the 
Breadth of a Dentil, and the next 2 for an Interval between ; by which fet 
out all others. The Proje@ion of the Corona is equal to the Height of the 
Freeze, and the two Cimas over it to their own Héights. The Diminution 
of the Column (which is of 8 diam. in Height) is a 6th of its Diameter at the 
Bale. 


Diam. Min 
EN ; 2 ye 
5 5 Pedeítal and Column ‘ Io y+ 
+ ( 
ight of tl 3 : is <f a 
The Height of the Column and Entablature Şo ae 
Pedeftal, Column and Entablature Hi ger a 


Plate CXXNIIL The Jonick Capital, by S. SER LIO. 


‘Tur Volute of this Capital js defcribed by 6 Centers, as reprefented in the 
Eye ; the Height of the Eye is equal to the Height of the Aftragal, and the 
Catherus is drawn (to interfect it) from the Upright of the Column. The 
Height of the Capital is equal to + of the Diameter, or 20 min. which divid- 
ed into 11 parts, the upper x is the Regula or upper Fillet, the next 2 the 
Cima, the next 4 the Volute, the next 4 thc Ovolo. The Aftragal and its 
Fillet is equal to 2 parts. The Height of the Lift of the Volute is a sth of 
its Height. 


Plate CXXXIV. Au Tonick Portico, and a Colonade, by S. SERLIO. 


Tse upper Figure reprefents a Portico to a Temple, and is very good; the 
lower is an arcaded Colonade, whofe Intercolumnation is, I think, rather too 
great for this Order, but yet has a very grand Afpect. Thefe are given as 
Examples for Practice. 


Plate CXXXV. CXXXVII. Three Tonick Frontifpieces, by S. Serio. 


Frc. A is a rufticated Frontifpiece, which would have made a noble Figure, 
had not the natural courfe of the Architrave and Freeze been broken by the 
Key-ftoncs of the Arch over the Door, and had another Bafe to the Columns, 
of fewer and larger Members, been introduced, inftead of that monftrous 

XX %¥ Bale, 
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8 ie has copied from Mizravins, and which the Largeneß of the 

anie to appear much worle, than were the Columns not rufticated. 

1 ; a good Froatitpiece for a Window, as Fig. C would have been for 
Poor, had a better Bafe to the Columns been introduced. 


Plate CNNNVEL, Zhe lonick oa the Dorick Order, as ¿n the Theatre 
of Manrcencus at Rome. 
Yars Plate reprefents the Manner of placing one Order over another, where- 


in the Intercoiumpations of both Orders are regulated by the Intercolumnati- 
on proper to the lover Ord 


ler; becanfe the central Lines of the Columns in the 
upper Order muft fland perpendicular over the central Lines of the lower Or- 
s the Diameter of the Columns in the upper Order muft be made, 
Bates, equal to the Diameters of the lower Columns at their Aitra- 
gals, whereby the Law of placing Solid over Solid is maintained ; theretore 
the Arcades above will either have their Pilafters under their Arches, or the 
Diameters of the Arches, of greater Diameter than thofe under them in the 
lower Order, excepting when Pilafters without Diminution are ufed inftead oF 

Rut of this much more will be demonftrated in the following 


Plate CNNXVILL Tre Ionick Order, dy 5. LE CLERC. 


Tuts Plate repretents the entire Order, the Pedefta] entire with the Bafe to 
the Column, (which is Azzzck) the Corince and Bafe to the Pedeftal at large, 
and the Capital with its Volute, which is deteribed according to Method LL 
in Plate Z, following Plate CV. The Module, by which the Members are 
determined, is the Semidiaineter of the Column divided into 30 min. 


Plate CXX XIN, Jonick Capitals and Entablatures, by S. LE CLERC. 


Tuar we may be the better able how to judge of the different Effects of the 
antient and modern Capitals, this Maiter has here placcd them together, at Fi- 
oures M and N with different Entablatures; Fig.G is yet a more modern Ca- 
pital than that to the Entablature N, and which, being cleyated fomething 
more than the ether, above the Aftragal of the Column, has not a bad Effect, 
but, Lthink, is a Grace to the Capital, and gives it a more noble Alpet. Fig. 
H is the Sofito of the Ovolo, and Aftragal of the under part of the Capital. F 
gures K and L are Safito’s of the Dentils, exhibiting two different Ways to re- 
turn them at a Right Angle. Fig. O and P reprefent the Key-ftone of the Jo- 
nick Arch, that of P in Front, and that of O in Profile. Fig. ACDBEF te- 

-eprefents the Manner of dividing the Flutes and Fillets in the Shatt of the 
Column, wherein the Radius AC is divided into 7 equal parts, and the Fillce 
CT is made equal to 4 of thote parts. $ 


Plate CXL, Tonick Capitals. by S. LE CLERC. 


Unis Flate exhibits the various parts of the ancient and modern Capitals, 11 
t Vicws, whofe Members are in general determined by Modules and 


On a 
dirent 
Nimutcy. 


Plate CXLI lonick Entablatures and Impofts, by S. LE CLERC. 


Tuis Plate reprefents four Varicties of Entablatures, and fix Varictics of Im- 
potts and Architraves to Arches, all whofe Members are determined by Mc- 
dulces and Minutes, as in the preceding. 

Plate 
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Plate CXLII. Ionick Arcades, with the Tonick on the Dorick Order, 
by S. LE CLERC. 


Tur two uppermoft Figures are two fine Examples of Arcades, as indeed 
are the two Examples below, for Galleries, where that on the Left is arcaded 
with Balufters between the upper Columns, and that on the Right a Colonade 
witha continued Pedeftal. In both thefe Exan:ples you fee the central Lines of 
both Orders make but one Right Line, as before obierved. 


Plate CXLHI. Ionick Arcades, by S. LE CLERC. 


Tuis Plate reprefents 4. Figures of Arcades, as alfo a Plan of the Sofito of the 
Cornice, wherein is exhibited the Manner of its Return as well at an internal, as 
at an external Angle. The Intercolumnations are here regulated as well by the 
Number of Dentils, between the central Lines cf cach pair of Columns, as by 
the Modules and Minutes affixed thereto. 


Plates CXLIV. CXLV. The Yonick Order, by Caranzo, D. Bar- 
BARO, Viona, L. B. ALBERTI, P. pe Lore, and J. Bur- 
LANT, according to Mr. EVELYN. 


Asa little Infpection will make plain the Difference between thefe Matters, 
who in general affect the monftrons Bale of Vitruvius, | need only add, that 
the Meafure, by which all their Parts are determined, is the Diameter divided 
into 60 min. and that their Projections are all accounted from their central 
Lines. 


Plate I, K, to follow Plate CXXVI. The Ionick Order, by PALLA» 
pio, ScAMovz1, and ViGNOLA, according to Mr. EVELYN. 


Tars Plate having by Miftake efeaped its proper place, | introduce it here on 
account of the Members being determined by Modules and Minutes, and the 
Projections fet off from the central Line, according to Mr. Evedyz, as the fix 
preceding. The Bale of /7gvofa’s is the fame with that of Vitruvius, but Pal- 
Jado bas taken the Jfttick Bale, and added an Aftragal above the upper Torus. 
All the foregoing Matters ufed the ancient Capital, but Scamozzi invented a 
new one, whofe Volutes rewl out at the Angles, and make all the four Sides of 
the Capital appear alike; this, being better approved of by fucceeding Matters, 
is called the modern Capital, and is more in Ufe than the ancient. The Bafe 
of Scamozzi has the fame Members as Palladios, but different Proportions, as 
exprefled by the Figures. 


Plate CXLVI. The lonick Order, by C. PER AULT. 


Hap this Mafler been fo happy, as to have omitted the Bafe of Mirra- 
vius to the Column, and introduced fome other of fewer and more propor- 
tionate Members, than thofe poor trifling Aftragals, and monflrous Torus, 
the Compofition of this entire Order would have been very good, and more 
efpecially, had he made but two Fafci's, inftead of three to the Architrave. 
The Freeze and Cornice are very noble, as the Architraye would be, were it 
divided as aforefaid. 


To proportion this Order to a given Height. 


(1) If for the Order entire, divide the given Height into 40 equal parts, 
dive the lower 8 to the Height of the Pedettal, the upper 6 to the Height of 
the 
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tablature, and the remaining 26 to the Height a the Column. “Phe 
r of the Colu mn is cqual to 3 í { thofe 40 par. (2) Lf for the Colunn 
e only, divide the given Height into 3? parts, give the upper 6 

nd lower 26 to the Column. (3) Y for the Pedefial and 
liy he given Height into 34 parts, give the lower 8 to the 
e up 5 to the Column, (4) The Height of the Pedefial 


keii ven, fo divide it tuto its Bafe, Die, and Cornice e, divide the given 
Ueieht i 3 parts, give the lower 2 to the Bafe, the upper 1 to the Co rnice, 
and the r 1 y to the Die. To divide tie Mize s of the Baje to the 


al, ide the given Height into parts, give the lower 2 to the t Height 
of the Plinth th er r tothe Height of the Mouldings, which fub-di- 
Vide into 8, and give the upper 2 to ie Cavetto, the next i to the Filet, the 


next 4 to the Coza rea, and the lower i to the Fillet. To divide the Heigl 
of the Cornice iuto its Mouldings, divide the given Height into 10, as on th 

upper I to the Reew/a, the next 2 to the Cama reverfa, the 
Ree the next í to the Fillet, and the lower 2 to the Cz 
lion of the Cornice to the Pede fi al is thus found, divide the 
lumn mto ry equal parts, give 3 of th parts to the Pro- 
i inth to the Bate of the Column, (under which ftands the Up- 
t of the Dic) and 4 to the Projection of the Cornice beyond the Die; 3 and 


Lele, give the 
1 
next 4 to t 


vetto. T 


fg 
D 


il, m ¢vay of thofe 4 divifional puts 18 1,2, 3, 45 Right Lines be drawn 
at Right Angles to the Members, they will dete ae the Projections of the 
feveral Members, as well in the Bafe as in the se. (5) Whe VRE Ge 
the Bafe to the Cal olisi an being geer, divide it into 3 equal parts, give the low- 


er one to the Plinth, the other 2 being divide a into 7, giye the upper 3 to the 
ZVorus, the next 2 to a upper Scozza a al upper Afirag sal, the Remainder to 
the lower -/7) agal and lower Scotta, w divide as in the Fig 
eight of the Capital i is 1 third part of ans Diameter at it 
from the Top of the sAitragal to the Top of the Abacus, which Lei 
‘ ve the upper 3 to the lacus, the next 4. to the / 

glo, ‘The fame parts being continued, make the Aftrag 
qual to 3, aud the lower part of the Volute equal to sy more. The Vo- 
lute is deferibed according to Mth. I. PL 4, after PL CV. (6) To divide the 
Height of the Ental lature inte its Architrave, Freese and Cornice, divide the 
Heig ht into 20 parts, give 6 to th Ie Architrave, a» many to the Freeze, and the 
upper 8 to the Corni e. Todivide the Avchitrave into its Tenia aud Fafcid's, 
divide the given Height into y, and, giying the upper 1 to the Tea, divide the 
lower 4 into 12 parts, give 3 to the lower 7 ajfcra, 4 to the middle, and s to 
the upper. To divide the Cornice into tts Members, divide its Height into 8 
pale, give the lower 1 to the Cima reverfa, the nest 2 to the Denti ils and 
their Afir agail, (which iub-divide imo 8) the next 1 to the Ovolo, the nest 3 
to the Corona with the Cima rever ‘fa, and the upper 2 to the great Cama reita 
and its Regula, whole Projection is equal to the Height of the Corzice. Di- 

ide the Projecti n into 12 parts, and determine the Projection of the Dentils 
ae the 2d and 


the Ovolo trom the sth, crc. 


Plate CXLVI. The Ionick Order entire, by J. Mau-cLerc. 
Ifere are two Examples, the one with a Pedeftal, the other without ; fo 
likewil. the ene with a {welling Freeze, the other with a plain Freeze. ‘The 
Height of the entire Order being divided into 14. parts, the lower 3 is the 
Pedeilal, and the remaining 11 parts being divided into 10, 
he Height of the E ntablature, and the lower 8 the Height of 
Diameter of the Column is one 8th of its Height. The o- 
TN he left Hand, without a Pedeftal, the given Height being 
divided int ght of the Entablature is equal to r part and one 6th; 
the remaining E cight divided into 8 parts, take t for the Diameter of the 
Column. 2 


Plate 
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Plate CXLVIII The lonick Bafe, Capital, and Entablature at large, 
by J. Mau-cierc. 


Tuis monitrous Bate in Height is equal to the Semidiameter of the Column, 
and its parts are divided and fub-divided, firft into 3, then into 7, and lattly 
into 83. The Capital is of greater Height than generally praCtifed, being cqual 
to 3 quarters of the Column's Diameter, whereas the common Height is but r 
third part of the Diameter. This Height being divided into 13 parts and half, 
or rather into 27 parts, give to cach Member as in the Plate is exhibited. T, he 
Height of the Entablature being given, miake the Height of the 
and of the Freeze, cach equal to the Semidiamcter of the Colunin, and the 
Remainder is the Height of the Freeze, which fubdivide into their {everal 
Members, as on the left Hand is exhibited. The Diminution of the Shaft is :. 


Architraye, 


Plate CXLIX. The Bafe and Cornice of the lonick Pedeflal, together 


with the Bafe and Capital of the Columa, and rwo Examples of En- 
tablatures, by |. Mav-currc. 


As the following Plate doth contain the Pedeftal at large, T need fay nothing 
here thereof, The Bafe to this Column is of the fame kind as the preceding, 
but the Proportion of its Members are not the fame, nor are the Divifions the 
fame, that being by Divitions of 35-7, and 8, and this by twice 3, and once 
12. The Capital of this is of the common Height, viz. equal to one 3d of the 
Diameter, divided into J parts and half, or rather into rr parts. The Height 
of the Extablature being divided into 10 parts, give 3 to the Architrave, as 
many to the Frecze, and the upper 4 to the Cornice ; then fubdivide the Ment 
bers as the Divifions exhibit. 


Plate CL. The Tonick Pedeflal, by J. Mau-crerc, 


Tue Height being given, divide it into 8 cqual parts, give the lower T tò 
the Bafe, and the upper 1 to the Cornice; then fubdivide the Height of the 
Bafe and Cornice into their refpective Members, as the Divifions exhibit. 


Plate CLI. The Bafe to the Jonick Column, its Volute, and Impoft, by 
J. Mau-cierc 


Tue Defign of this Bafe being fhewn here at large, is to fhew the Manner of 
this Matters enriching its Members, which indeed is Very cxtravagant® and 
are to be only ufed in Altar-pieces, or other infide Works. The Volute E A is 
defcribed according to Method IL. Plate Z, after Plate CV, Figure F is the 
Impott enriched alfo. 


Plate CLH. The Bafe and Capital of the Tonick Column enriched by 
J. Mau-cierc. 


As I obferved the preceding Bafe was too much enriched, I have therefore 
given here another Example of this Mafter’s fomething lef crowdedwith Cary- 
ings; and though perhaps neither of them may have been exactly copied by 
any, yet they are very great Helps to Invention, teaching the proper Orna- 
ments to thofe Members, which are to be ufed at Difcretion. 


Yyy ; Plates 
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Places CLHI CLIV. CLV. CLVI. The Tonick Capital and Enta- 
blatuves at large, by |. MAu-cCrLERC. 


Tues: Plates reprefent the various Ornaments, with which this Maiter 
embellifhed the Members of his Capital, and of his three Varieties of Enta- 
blatures, which are of a very grand and magnificent Taite. The Capital in 
Plate CLL ts very noble and rich, and its extraordinary Height is a very 
great Addition to its Beauty, and therefore worthy of Imitation, The Enta- 
blature A, Plate CLIV. is alfo very grand, and its Enrichments are truly 
elegant, provided that the Freeze be not enriched, according to the fall 
Delign placed againtt it, which would crowd the Whole. 

Piars CLV. exhibits a very grand Sofito to the Corona of the Cornice, 
and not a bad Entablature, altho’ the great Cratiwn on the Cornice is want- 
ing, and which, | do really think, was the fi ft A d of finifhing of Cor- 
nices by the Ancients ; for, if we rightly econiicer ibe Cima reverfa on the 
Corona, it is as a Band, or Finifhing to it; and as the Corona is fo called, 
which fignifies the Cro77, tis very reafonable to belive, that it was the up- 
permolt part of the Cornice, as the Crown of the Head is the uppermoit part 
of the Body: Belides, when Pediments are ufed, the Corona is difengaged from 
the Ciwa rea, that being a part of th. Pediment, and not of the continued 
Cornice. But however, be that Conjecture of mine as it will, certain it 1s, 
that the Ornaments of thefe Members are ot very great Help to Invention. 

Prare CLVL is an Entablature of very great Majelty, and fine Defign, to 
be uled in the Infides of Halls, Saloons, State-rooms, exe, 


Plate CLVI. CLVII The Tonick Order, by J. Jones, inthe Royal 
Chapel at Whitehall. 


Tue Banguetting-boufe at Whitehall, now made one of his Majefty’s Roy- 
al Chapels, was built by this Mafter in the Regn of James 1. Its Height 
within fide, as well as without fide, 1s divided into 2 Heights ef Orders, that 
is to fay, the lower Order Jonick, and the upper Order Compofite. The lo- 
nick is here reprefented very accurately in Plate CLV IL. and its Intercolum- 
nation in Plate CLVIIL wherein the Heights and Projections of every Mem- 
ber are exprefied by Veet, Inches and parts. 


Plates CLIX. CLX. The Tonick Order, by I. Jones, ia the Royal 


papel at Somerfet-houle. 


As have already exhibited in Plates XCIL and XCIIL the Derick Order 
of the Skreen, in the Royal Chapel at Somer fet-houfe, I hall here reprefent 
the Jonick Order in the Aitar-piece, and the Altar-piece alfo. Plate CLIX. 
contains the Profile of the Order, and Plate CLS. the Altar-pteec ; Wherein 
the Members of the Order, and its Intercolummation, are determined, and 
meafured by Feet, Inches and parts. 


Plates CLXi. CLXU. The Tonick Order, by Sir C. WREN 


Tuis Matter of immortal Memory has given us a fine Example of this /- 
onick Order in the Church of St. Magnes, at the Foot of London-bridge, 
whole Profile is reprefented in Plate CLXI. and intercolumnation in Plate 
CLXIL wherein the Members of the Order, @e. are meafured by Feet, Inches 
and parts, as the Figures aflined thereto exp cfs. 


Plate 
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Plate CLXIIL The lonick Order by Mr. Gress. 


Turs Mafter has very judicioufly excluded the monttrous Bafe of /crrivins, 
which almoft every of the foregoing Matters have followed, and has divided 
his Architrave into two Fafcia’s only, which is more agreeable to this Order, 
than three, of which I have already taken notice. The trick Bafe here in- 
troduced 1 cannot think to be fo proper to this Order, as it isto the (orsz bi- 
an, and therefore I would recommend, in its ftead, a Bafe confifting of a Plinth, 
a Scotia, and a Torus, with their proper Fillets for Separation. The Height 
of the Plinth to be one third of the Height of the Bafe, thatis, of the Semi- 
diameter,; the Height of the Scoria, and of the Torus to be each the fame, 
abating the two Fillets, one out of each, whofe Height muft be one fixth part 
of their Height. This Bafe would I fubftitute for the Jøzick Bale, and em- 
ploy the #/ick Bafe to the Corinthian Order only. To proportion this Or der 
entire to a given Heighi, divide the Height into y equal parts, and give the 
lower 1 to the Height of the Pedeftal; and the other 4 parts being divided 
into ¢ parts, give the upper 1 to the Height of the Entablature, and the low- 
er 4 to the Height of the Column ; W hich being divided into 9 equal parts, 
take 1 for the Diameter of the Column, whole Bafe hath its Height equal to 
the Semidiameter of the Column, and Capital to one third of its Diameter. 
To divide the Height of the Pedzftal into its Bafe, Die and Cornice, divide 
the given Height into 4. equal parts, give half the upper 1 to the Height of 
the Cornice, the lower t and one third of the next to the Height of the Bafe, 
and the Remainder to the Die. To divide the Height of the Bafe into its 
Mouldings, (1) The Height of the Plinth is one fourth part of the whole 
Height of the Pedeftal, and the Remainder is the Height of its Mouldings. 
(2) To divide the Height of the Mouldings, as Fig. H, Plate CLIN. divide 
the Height into 2 parts, and each part into 4.3 give the lower Fier fitting 
on the Plinth 1, the Cima recta 4, the Aftragal 1, its Fillet half of one, and 
the upper 1 and half to the Cavetto. To divide the Cornice into its Members, 
divide the Height into 3, and each into 4.3 give the upper 1 to the Regula, 
» to the Cima reverfa, 3 to the Plat-band, and as many to the Ovolo, the 
next 1 to the Aftragal, and the Remainder to the Fillet and Cavetto. To 
divide the Baje of the Column into its Mouldings, Fig. DACFEE, Plate 
CLXIX. divide the Height into 3, the lower 1 is the Height of the Plinth ; 
then the remaining 2 bemg divided into 9, give the lowermoft 3 to the Height 
of the lower Torus, the upper 2: to the upper Torus, and the others to the 
Fillets and Scorza. 

Tue Projection of the Bafe to the Pedeftal is equal to the Height of its 
Mouldings on the Plinth, and the Projection of the Cornice is the fame. To 
determine the Projetions of ther Members, divide the whole Projection into 
8 parts, as between the Figures G, H, and from thence determine each Mem- 
her, as there exprefied. The Projection of the Die of the Pedeftal is equal to 
that of the Plinth to the Bafe of the Column, which is equal to two thirds of 
the Diameter of the Column, whofe Height is 9 diam. and Diminution one 
fixth part of its Diameter. 


Plate CLNIV. The Ionick Capital, by Mr. Grips. 


Tus Plate exhibits three Figures, as /ir//, the upper one, which reprefents 

a dire View of the Capital; /econdly, the middle one, which is a Plan, re- 
prefenting 1 quarter part of a Column on the left Side, and a quarter part 
ofa Pilatter, or {quare Column, on the right Side. Between thefe 2 Figures 
is placed a Scale of 1 diam. of the Column at its Bafe, which hath x half part 
divided into 6 parts; and which, being continued both ways equal to 3 parts 
oneach Side, determines the Projection of the Capital. To deferibe the Cue 
zal, 


eee 
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fal, draw its central Line, and another, at Right Angles (crofs-wife, as Mr. 
, in low language, terms it) for the upper part of its Abacus, The 
Alertude of the Capital from A to B, the lower part ofthe Volute, js equal to 
he Semudiameter of the Column, which divide irto 3 parts, and give the up- 
per T tothe Abacus, which divide into 2, and the upper i into 4, of which 
eive the Upper 3 to the Ovo/s, and lower 1 to the Fil/et, Divide the remain- 
ing part C B into $ parts, give the upper 2 to the Faltia of the Abacus, the 
next 2 to the Ovolo, the next 1 to the Aftragal, and the nest 3 to its Filler. 
the Volute, being the next Work, is deferibed at large in Plate CLXV. to 
Which L refer you, í 

Flavine thus done with the Capital in its dire& View, I fhall now proceed 
to thew how to deferibe the Plan of a Capital, (1) As the Shaft of the Co- 
kunn at its .\ftragal is diminifhed one fiyth part of the Diameter at its Bafe, 
theretore (if your Column be circular) deftribe a Circle, whofe Diameter is 
equal to ; of the Diameter at the Bafe 2 oye, iN a Pilafter, deteribe a geometri- 
cal Square of the fame Diameter, (2) Take the Projections of the Fifer, the 
Afiragat, and the Ovar, and their refpective Diftances from the Upright of 
the Colunm ; fet off from the Circle, or Square, reprefcnting the Pian of the 
Head of the Shaft; and, through thofe Points, deferibe Circles, if to a circu- 
lar Column, or Squares, if to a {quare Column, and they will ieprefent the 
Pians of thofe Members, 

‘Tue Number of Flutes are 24, which deferibe as follows: Divide the Cir- 
cumference of the Shaft into 24. equal parts, which will be the Centers of each 
Flute; this done, divide each į part into 4 parts, and onthe Centersaforefaid, 
with the Radius of 3 of thofe + parts, defcribe the femicireular Flutes, which 
will leave 24, Fillets between them, whofe Breadth will be equal to + of a Flute. 
The Eggs and Darts in the Ovolo arc of the fune Number, and thould anfiver 
the faine Divifions, The Flutes of fquare Columns, or Pilafteis, are the fame 
as in round Columns, 


P. Pray explain this; for | never could be mformed ky any, why the Side 
of a Pilafer mufi have > Flutes, and no more, Mr. Gibbs, in his New Rules 
of Drasing, Fol Iş, Jars, The Flutes of Pilaflers, or Square Columus, mufi 
be the fame as in ronnd Columas, which will make 7 a Number, divided 
Srom the middle, with a Remainder of + at the Corner : But really, Sir, | cawt 
under fiand his language, his Terms being very uncommon : He [ays they muft be 
Jo but why they mufi be o, and why they are Jo lnufl defire pox to demon- 
firate to me; and whether he doth not mean the Angle, when be fas, the 
Corner of each Pilafter? 


M. I wint make all the eafy to your Underftanding, and his Terms alfo 8 
you muft not critically read this Mafter, nor be angry if his Terms be a little 
aukward, as indeed they are in many Places of his New Rules of Drawing, 
as he only can call them; therefore, when he favs, you muft draw a Line 
Jor the middle of the Capital, and another crofs-wife for the upper Part of it, 
asin Fol. 14, which is not to be eafily underftood, becaufe one Line may be 
drawn cro S-wife to another Line, as well at Oblique, as at Right Angles, yet 
you are always to underftund, that, when he fays crofs-wife, he means (the 
he had not Senfe enough to fay) at Right Angles: So likewite, when he js 
fpeaking of a Corner, he means an Angle, and an Aftragal, when he is 
fpeaking of a Bead, 

Now to the Purpofe, as the Breadth of every Fillet is equal to one third 
of a Fiute, therefore we May account every Flute with its Fillet as 4. parts; 
and as there are 24 Flutes, and as many Fillets, therefore they together make 
96 parts, in the whole Circumference of a circular Column, which are the 
Number of parts, into which we mult conceive the Circumference of ever 
Jonick Shaft to Le divided. This being underftood, we muft in the nest Place 
find, how many cf fuch parts are contained in the Diameter, which may be 
tound near enough for our Purpofe by this 
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AN A TOG 
As 22 is to 7, fo is 96, the parts into which the Circumference is fuppofed 


to be divided, to a fourth Number, which is the Number of parts in the Dia- 
meter required, 


CAM Pe 


Pe Bk Hie aS 


12 remains, equal to +3 


Turs fourth Number, 30 +, being the Number of parts in the Diameter, 
we muft now conceive this Circle to be circumftribed by a geometrical Square, 
whofe Diameter is equal to that of the Circle, and its Side to the Diameter; 
and as one Side of this Square contains but 30 st parts, and as 1 Flute, with 
its Fillet, contains but 4 parts, ‘tis plain; that if 3054 be divided by 4, the 
Quotient is 7, and 2 7t remains, Now, as 7 Flutes muft be included between 
8 Fillets, therefore take 1 of the parts from the 2 parts and «4 remaining, and 
give it to the 7 Flutes and 7 Fillets, and then there is but 1 part and 4 re- 
mains, which is to be divided into 2 parts, and each half placed at the Fx- 
treams, or Angles, to be worked into 2 three-quarter perpendicular Cylinders, 
commonly called Beads: And thus have I demonftrated to you, why a Pi- 
Jafter muft be divided into 7 Flutes and 8 Fillets, as you required. Now I'll 
return to finith the Plan of the Capital, whole central Line being the fame with 
the central Line of the Profile, compleat a geometrical Square, fo that its 
Sides be fo far diftant from the Center of the Plan, as the Proje@ion of the 
Abacus is from the central Line of the Capital. Divide each Side of the 
Square into 12 parts, andthe 10 inward Parts will be the Extent of the Arch 
of the Abacus, whofe Center D is at an equilateral Diffance. Draw GG pa- 
rallcl to F F, fo that the Diagonal Line of the Capital may bifeét G G, and 
make G G equal to half F F, and drawing the Lines F G, F G, bifeét them 
to find the Divifion of the 2 Members of the Abacus. The greatett Projection 
of the Volute L, Fig. 3, (falls plumb, faith this Matter, with the lower part 
of the Abacus, that is,) having the fame Projection, as the lower part of the 
Abacus, is therefore perpendicularly under it. 


Plate CLXV. Ar. Ginns’s Rule for drawing the fpiral Lines of the 
Scotch Volute to the lonick Capital. 


(1) Divine the given Height A B into 8 parts, and make the Breadth 
C 3 A equal to 7 of thofe parts, The Height of the 4th part, in the Line 
B A, isthe Height of the Eye, which divide into 2 parts, with the Line #12 
continued oat at pleafure. (2) From 4, the 3d part in the Line CA, erect 
a Perpendicular, which will cut the Line #12 in the Center of the Eye, on 
which deferibe a Circle, making its Diametcr equal to the Height 3 4; 
wherein inferibe a Square, whofe Diagonals fhall be in the two Lines aforefaid, 
whofe Interfection is the Center of the Eye. Draw the Diameters of the 
Square through its Center; and divide cach Scmidiameter into 3 parts, as are 
exprefled more at large in the lower Figure, where the Centers are marked 1, 
2, 3, @e. From thele Centers draw Lines parallel to the Diagonals of.the 
Square extended on cach Side; then, on the Center 1, with the Radius 
¥1, which this Matter calls Length, according to the Scotch Mode of 

i Bt Speech, 
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Speech, deferibe the Arch 123 alfo on the Center 2, with the Radius 2 2, 
deferibe the Arch 2 3; and on the Center 3, with the Radius 3 3, defcribe the 
Arch 3 4. Proceed in lihe Manner at the remaining Centers, which will com- 
pleat the {piral Line at the upper Point of the Bye. | The inner fpiral Line is 
parallel to the outer icon © We 3, and therefore is defcrtbed on the fame 
Centers; the other Centers are exprefled by the refpective Letters, as 2, ¢, d, 
fe b, &c. The Breadth of this Fillet is equal to one 16th part of the whole 
'Haght cf the Volute. Thus have Igiven you this Rule for to defcribe the 
Scotch Volute, which hath a very difagreeable and clunty Diminution, not to 
be practifed by any. 


Plate CLXVI. The Tonick Entablature by Mr. Grass. 


‘Tan Altitude of the Entablature being found, divide it into 10 parts, give 
the lower 3 to the Architrave, the next 3 to the Freeze, and the upper 4 to the 
Cornice, whofe Projection is equal to its Haght, and divided into 4 parts, from 
whence the Projection of the Corona, Ot is determined. The particular 
Members of the Architrave aud Cornice are deferibed more at large in the fol- 
lowing Plates. 


Plates CLUNVIL CLAVII CLXIX. Ionick Goer Arcades and 
Impofts, by Mr. Gtnss. 


Tue Figure ALB, Plate CLXIX. reprefents the Architrave at large, divid- 
ed into 3 parts, of which the lower 1 is the Height of the lower Fatcia, and 
ats Cima rever fa is a fourth part thereof, The Tenia is three fourths of the up- 
per r divided into 3 5 the upper 2 is the Fillet. ‘The Projection of the Tenia 
is equal to its Height; which Projection being divided into 3, the firit 1 gives 
the Projection ef the upper Fafcia. 

Tur lower Figure m Plate CLNVIL reprefents an Tonick Modillion Cornice, 
whofe Height is divided into 4 principal parts, and thofe fubdivided again for 
the Divifion of the {maller Members. Jt is to be obferved, that, when this 
Cornice is uted with Columns, it mult have its Medillions ¢ of the Diameter of 
the Column, and the Interval between them 3, or 5 of the Diameter, that is, 
the Diltance from ihe central Line of 1 Modillion to the ether muft be equal 
to the Semidiameter of the Column ; and thar being divided into 6, give the 
outer ones to halfot cach Modillion, and the Interval will be the middle 4. The 
Breadth of cach Modillion in Front muft be made equal to 2 of thofe 6 parts, 
and the Length of a Medillion in Profile muit be equal to 3, or 1 fourth part 
ol the Columm’s Diameter. The prickd Line A B is the central Line of the 
Column, over which the d Modillion mult fand. The Line CD thews the 
diminifhed part of the Column, which toucheth the Side of a Modiflion. The 
Contour, or Out-line of the Modillion in Profile is deferibed by 3 Centers, 
thus ; its Projection being divided into 6 parts, erect Perpendiculars at 2 and 
5; the firft Center will be at 2, with the Radius 213 the fecend, 1 and a half 
below it, and the third 2 and a half above the Point s. The Projection of the 
Cuma reverfa over it, which is the Cap of the Modillion, is exprefled by a dot- 
ted Square ut the End of the Medillion, 

To divide the fquare Pannels in the Softo of the Cornice, divide the Space 
between the Caps of the Modillions into 6 parts, as they are numbered; take 1 
on cach Side tor the Border, and the other 4 willremain for the Pannel. Divide 
out the fame Divitions on the Profile of the Corona at E, and bifect the remain- 
ing part for the Drip. The whole Projection being divided into 4, as in the Scale 
underneath, fubdivide, and determine the Projections of the Members, as there 
repreiented. 

Tue upper Figure, next over the Modillion Cornice, is an Tonick Den- 
til Cornice, whofe Height being divided into 4 principal parts, as before, and 

then 
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then fubdivided, the Height of every Member is moft eafily determined. 
It is to be obferved, that when this Cornice is to be ufed upon Columns or 
Pilafters, the Denfzls muft be exaétly divided by the Semidiametcr of the 
Column as followeth. Suppofe the Line AB to be the central Line of a 
Column, divide the Semidiameter of the Column into 12 parts, then make 
the Breadth of each Dewti/ equal to two of thofe parts, and the Diftance 
between each Denéz/ cqual to one of thofe parts. The central Line of the 
Column BA, muft pafs direétly through the midft of a Denzil The Line 
CD reprefents the Upright of the Column continued, from whence the Pro- 
jection of the Cornice is accounted, and its Members are determined by its 
Scale, whofe Length 1s equal to its whole Projection divided into 4 Parts, and 
fubdivided again as in the Figure expreficd. It is alfo to be further obferved, 
that in cafe this Cornice is to be ufed without Columns in Rooms, or over 
Doors, Windows, ee. to find the Magnitude of the Denzil, divide + of the 
Scale of the Projection of the Cornice into G Parts, then take the Length of 
7 fuch parts, and divide it into s parts, then take 2 of them for the Breadth 
of a Denti), and 1 for an Interval, as may be fcen by the Scale CC. 

Tue other two Figures onthe sight Hand Side are /ozzck Arcades, the upper 
one without Pedeftals, the lower one with Pedettals; whofe Intercolumnations 
are determined by Diameters and parts. ‘The Impof{t to thefe Arcades, is re- 
prefented by Figure A, and the Architrave by Figure B, in Plate CLXIX, 
on whofe upper part, is an Jonick triumphal Arch, or Gate, of very good 
Defign. 


Plate CLXX. Jonick Sutercolumnations, with lonick Frontifpieces, and 
the Jonick Order, on the Dorick, by Mr. GizBs. . 


Ficure B reprefents the Intercolumnations for Portico’s, or Colonades, 
and thofe of A and C, for Frontifpieces to Doors or Windows ; whofe feveral 
Diftances are determined by Diameters and parts. 

Ficurrs D, E, F, reprefent the /ozéck on the Dorich Order, and the 
Dorick on a rufticated Batement, wherein the only Thing to be regarded is, 
that the fame central Lines be common to the Columns in both the Orders, 
that void be over void, and folid over folid : To which | muft alfo add, that 
‘tis abfolutely neceflary to place a Sub-plinth under the Plinth of the Jorick 
Pedeftals, to raife them higher, {o that they might be fecnat a tolerable near 
Diftance from the Building, which they cannot be as they are now placed ; 
becanfe the Projection of the Cornice will eclipte the Plinth. The Like fhould 
be alfo obferved with the Plinths to the Bates of the /ovzck Columns, whofe 
Heights are in great part eclipfed by the Projection of the Cornice to the 
Pedeftals. The little rufticated Window F, placed in the rufticated Arch, 
makes a very poor Figure, and its Architrave being broken by the Ruftick 
Blocks, feemns to be more of the Invention of a Biockhead, than of a real 
Artift. 


Plate CLXXL Venetian Windows, by Mr. Gisss, 


Tus Plate reprefents to our View two Defigns of Windows after the Veze- 
tian Manner, the lowermolt of the Dorzck, the uppermolt of the Jonick 
Order, whofe Intercolumnations are exprefled by Diameters and parts. I 
muft here beg leave to obferve, that when thefe Kind of Windows are fet in 
Fronts, where greater Columns are made ufe of, as in the Chancel End of St. 
Martins Church ia the Fields, nothing can be fo fhocking; for the large Co- 
lumns and their Entablaturc, being feen at the fame Time with thefe fmall 
ones, they caufe them to appear much finaller than they really are, and con- 
fequently they cannot fail of having a very poor Effect. To remedy this, I 
would recommend, that an Impoit only be ufed, inftead of an Entablature, 

placing 
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pi ‘ing Pilafters without Capitals under them; nor would } give them any 
Bad o dave that ofa Plinth on the Window-ftool. To proportion a IH indow of 
this Kind, | would divide the given Breadth into 12 parts, of which ld give 1 
to cach of the ee 2 toe 1 of the fide Apertures, and 4 to the middle 
Aperture. The Hei {the middle Aperture, unto the Top of the Impott, 
from whence the A fprings os make equal to twice its ewn Diamet and 
that Height being divided into y parts, I'd take the upper 1 (w hich now 1s 
made an Entablature) and divide it i toan impo ft of Derick Compofition, and 
then the Pilafters would confift cf 8 diam, in Height. A Window thus cem- 
pofed would be very light, a sity, and an Ornament to a Front, inttead of 
1 Eye-fore as are introduced; for then there would be no 
fons made of a finall Entablature and its Piiafters with the greater. 


where large Colt 


Plate CLNNIL Aa Tonick Deutil Cornice, fupported by Truffes, for 
Doors, Windows, &c. by Mr. Giggs. 


Wen we are to place Cornices over Doors or Windows, to be fupported 
by T nd to make fuch Cormees of this Order, we muit tirit find 
the prope cis r tuch Cornices, before that we can proceed to the Divili- 
on of their Members. Now, to do this, we mutt divide the Height of the 
Window iato 5 | fer up 1 of thole pants above the Height ot the Win- 
dow, which will giv he Emit, or Top of the Cornice. To find the Depth 
j i ide the Height between the Head of the Window and ’ Top 


Tullis ¢ nly, 4 


of the C to 10 equal parts; of whi ch take the upper 4 for the Height 
of the Corni the other 6 being equally divided, give one half to the 
Freeze, and the other ha a the Architrave. The Preceedings thus made, is 
the fame, as if Columns were to be placed nder the Entablature, inftead of 
al ae to be found 3 Depth and Projection cf 
t of the upper \ olute is 
@ le into 7 parts. (2) The Puce of 
tl Bice «from io the un ndor y part 
of Joint Br-, draw the Line 
& taken for the Upright, or Face of the Bi ildimg, a- 
; ced, and the ) rS 6 is the Projection of 
the Cuza reverfa, undir which the Trulles are p aced. ; iftance, irom the 
u part oi rhet i NG te to the upper part of ui lute, is 
equal to 4 parts ; the Height of the Cornice, and the Depth of the lower Vo- 


ice 5 as able is whe 


ae is c qual to 2 - parts, oi Teeke Height of the Cor 
Depth of : cracath it. ‘The Heights of the principal parts bemg now 
deerme i proceed to dcferibe the Volutes, as fe ye Be Cay Height of 
the Eye of the upper Volute is c qual to r devent th of the Height of the Freeze, 
whefe Center i d by an horizontal Line, drawn from D, the 3d Divition, 
on the uprigh and anether cutting it at Right Anglies, drawn from the 
middle of t! t, under the Cima rever/ Continue out the Bottom 
of the Cima re equal to1 2, and thence draw a pricked | 
lel to the Upright of the Building, for to terminate the twelling 
ing part ofthe Voluic. This being done, deferike the Eye of the Volure, where- 
in iueribea Square, and divide its ae on oe parts, as reprefented 
at the Bottom ct the Plate, where the B ; or the better 
Underftanding of its Divifions, drawing from every Center the feyeral horizon- 
a and perpendicular Lin cs, as are to TAC 1¢ the Qua mticy „oi cach Arch of 
e Volute ; and on the refpective Centers deicribing sa Arches £ 2, 3 45 
ae until the Volute is compleated. The Height of the lower Volute Leing 
before determined, divide its Height into 7 > pares, and make its Projection AB 
equal to 8 of thole parts. The Height ofits Eye is equal to I of thoit parts, 
and ftands over the 4th horizontal ‘Divifion, with its Center exactly aganul 
the 4th perpendicular Point. The Centers of this Eye are found in the very 
fame Manner, as tho of the other. The Diameters of the Cir in which 
the 


nN 


g, or project- 
4 


2 


iy 
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the Rofes are comprifed, are each equal to + of each Volute's Height. To fnd 
the Curve of Communication of the two Falutes, draw the Line CA from 1 
part below the Line GG, and make AC equal to A B, and draw the Line DC, 
which bite ; then, on the Points C and D, with the Radius 1 D or CG, de- 
fcribe the two Arches, and their Concentricks, which will complete both Vo- 
lutes. The Breadth of the Front or Face of the Trufs muft be equal to 7 oths 
of the Height of the Freeze, and, it being divided into ~ parts, give 1 to cach 
of the Fillets F, 1 to the Aftragal and its Fillets H, and 2 to each uf the Cj- 
ma reas on its Sides. The fide Projecture of cach Rofe, between the Plain 
of the Trus, is equal to the Breadth of a Fillet. 


Plate CLXXIM. The Bafe and Cornice to the Corinthian Pedestal, geo- 
metrically deferibed, by C. C. Osto. 


Berore we can proceed to deferibe the Mouldings in the Bafe and Cornice 
of this Pedeital, we muft find their Heights, and, in order thereto, we muft 
have the Height of the Pedeftal given, which we'll fuppofe to be AD, Fig. 11. 
To find CD the Height of the Bafe, and AB the Height of the Capital, (1) 
Draw the Lines e a and Zh, through the Points A and D, at Right Angles 
to AD. (2) Make the Angle e DA equal to 30 deg. Lifeét eD ing, raife the 
Perpendicular g /, cutting ADin f; draw the Line æ fZ fo that the Angle 
A fa be cqual to 30 deg. from the Point b raie the Perpendicular % k, to 
cut Zk in k; divide the Angle % & Z into 2 cqual Parts, by the Line ¿& cut- 
ting AD in C; then is CD the Height of the Bafe: Alfo divide the Angle Aa f 
into 2 equal Parts, by the Line 2d B cutting A Din B; then AB is the Height 
of the Cornice. 


The Height of the Bafe b A, Figure J. being given, zo divide it into its 
Mouldings. 


Continue out the Bafe towards 7, make the Angle A 2 r equal to 30 deg. 
bifect br ing, raife the Perpendicular g 2, then is2A the Height of the 
Plinth. Make 2 oand A p, cach cqual to 2 2, and draw o p the Face of the 
Plinth. Draw bo, and divide #2 into 8 pie ANE IL, J, AS, A Oh, OS dea Te 
«2 the Height of the Torus, w w~ the Fillet, sw the Cinta rea, and bs the 
Aftvagal. Vifeét ya in 2, draw æ parallel to o2, cutting & o in m the Cen- 
ter of the Torus; on / ered the Perpendicular fd, cutting the central Line of 
the Aftragal be in b, the Center of the Aftragal ; from 4, draw > & parallel 
to bo, cutting Aw in k; make ¿ w equal to kw, and draw ¿k the Face of the 
Fillet; draw zg, and thereon deferibe the Cama recta ; on the Center b, with 
the Radius bg, deteribe the Aftragal ; make æ > equal to be, and draw ca e- 
qual to twice «b; draw ed, and the Whole is completed. 


The Height of the Cornice ar, Figure Wl. being given, to divide it into its 
Afouldings. 


Draw eaat Rt. Angles to a2; make the Angle e 2 æ equal to 30 deg. and 
draw e 2, cutting ae in e, which is the Projection of the uppér Lilt, or Regu- 
la. Make av equal to æ e, and draw ev; make ek cqual to tof e2; draw 
bk and &7 continued to@2; make bd equal to + of 2k, and thro’ g draw f d 
to the Line a2, e f for the Face of the Regula; alfo bifect żin b, draw g A, 
and thereon detcribe the Cima reverfa. Bileét kx ini, on 1 raife the Perpendi- 
cular 1s, bifect sv in ¢, make sr equal to s z, fromrdraw Zr, and from draw 
z /the Face of the Plat-band ; from ¢ draw Z z cutting ev in w, from whence 
draw w 4 parallel to a2; through w (where the Perpendicular Is cuts the 
Line ¢ v) draw gg parallel toa2, which bifect in y the Center of the Aftra- 
gal; from the Point 2 draw the Line 27 at Right Angles to 22, cut- 
ting the Line # 4 in 5; make 6 y equal to 52, and through the Point 6 
diaw the Line 8 6 parallel to 72; make 7 5 and 8 6 equal to 4.3, then bifect 


4A the 
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the Diagonal 7 6 for the Center of the Aftragal ; the Height of the Fillet 5 4 
is cqual to half 6 5, which completes the Cornice as required. 


Plate CLN NIV. The Corinthian Pedeflal entire, according to the An- 
cients, by C. Q. Osto. 


Tur Figures of the laft Plate having taught the Manner of dividing out 
the Members in the Cornice and Bafe of the Pedeftal, after that their Heights 
were found, the Manner of which being alfo given there, we are now to find 
the Diameter of the Die of the Pedeftal, fuppofing that ‘tis to be ufed alone for 
the Support of a Statue, and the Projection of the Plinth to the Bafe of its 
own Column js unknown. Now it is evident, by the Semicircle deferibed on 
the Center 2, in one of its Sides, that the whole Altitude of the Die, is equal 
to twice its Diameter; therefore having divided the Height of the Die, on its 
central Line, into 4 equal parts, fet off 1 of thole parts on each fide of the cen- 
tral Line, and draw the Out-lines of the Dic, as required. 


Plate CLXXV. The Bafe of the Corimthian Column, according to the 
Ancients, geometrically defcribed, by C. C. Os 10. 


AccorDING to this Mafter, we are to underftand, that the Ancients gave 
but 9 diam. and half to the Height of their Corénthiaw Column, of which they 
gave the + to the Height of its Bafe, as yz in Fig. L. The Members, into which 
they divided this Bafe, were the upper Torus B, the upper Scotia D with its 
Fillet C, the upper Aftragal F with its Fillet E, the lower Aftragal G with its 
Fillet H, the lower Scotia ] with its Fillet K, the loner Torus L, and the 
Plinth M: Wherein ‘tis to be obferved, that, excepting the lower Torus, all 
the reft is no more than the /onick Bafe. The Cinétuie A is a part of the Co- 
lumn, not of the Bafe, as [have long fince declared. To divide d 23, the 
Height of the Bafe, into its Alouldings, proceed thus: (1) Draw the Lines g d 
and 25 23 at Right Angles to d 23. (2) Make the Angle 25 d 23 equal to 
30 deg. draw d 2y, which bifect in 18, on which Point ereét the Perpendicular 
18 21, and from 21 draw 21 22, cutting g 25 in the Point 22; make 24. 23 
equal to 22 21, and draw 22 24, the Face of the Plinth. (3) Divide æ 21 into 
3 equal parts at r 13, then is 13 21 the Height of the lower Torus; alfo make 
g d equal to dr, and draw g k, &c. parallel to d23, to terminate or lmit the 
Projections of the upper Torus and Affragals. (4) Divide dr into 4. parts, 
and d/ will be equal to 3 of them, which is the Height of the upper Torus , 
beet d/in b, and from 4 draw DA, cutting g vin z, the Center of the Torus, 
on which deferibe the Semicircle f k 7. (5) Maker Z equal to r Z, and draw 
z y of Length at pleafure; make / 7z and s 7 cach equal to; of Zz, and draw 
the Parallels #0 and zts of Length at pleafure. (6) From z, the Center of 
the upper Torus, draw 4g, which terminates the Fillet C, and Scoéza D; bi- 
feet o q in p, the Center of the Scotia which is femicircular. The two Aftra- 
gals F and G, taken together, are equal tor 4 The Remainders being the 
two Fillets H K, and the Scorza E divide their Height into 8 parts, and give 
1 to each Fillet, whofe Projections are determined by the Line wa, drawn 
through the Point of Interfection, made in the Line 25 by the under Line of 
the Fillet H. The Fillet K hath its Projection determined by the Point 16, 
where the Line 2s cuts the upper Line of the Torus; and thus is the whole 
Bafe completed as required. Noze, The Line d 23 reprefents the Upright of 
the Column, whofe Cincture A hath its Height cqual to dh, half the upper 
Torus, and its Projection is equal to the Diagonai of a Square, whofe Side is 
equal to its own Height, wz. Making cd equal to a d, on a, with the Radi- 
us ac, defcribe the Arch cb, cutting ab in $, the Projection required. 


Plate 
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Plate CLXXVI. A Seélion of the Corinthian Capital, geometrically de- 
feribed, by C. C. Osxo. 


Tue Height of the Capital being, according to this Mafter, equal to the Di- 
ameter of the Column, let the Linc 18 reprefent a given Height, and the cen- 
tral Line of the Column; draw the Lines fr for the upper part of the Aba- 
cus, and g8 for the upper part of the Aftvagal, at Right Angles to 18; divide 
£ 8 into 7 equal parts, at the Points 2, 3, 4, 7, 6, 7, and draw the Lines 
2 Iş, 4.12, 6 y, of Length at Pieature, and parallel to f 1; divide 2 3 into 3 
parts, at the Points d, e, and from d draw the Line g 28 at Pleafure, and 
parallel to2 ry 5 bifect r 2 in c, and from c draw the Linc ¢ 22 at Pleafure ; 
divide 1 ¢ into 3, at a b, and from $ draw b 17 at Pleafure, and both parallel 
tof 13 make f r equal tor 7, that is, to 6 fevenths of 1 8, the Height of the 
Capital; then will 1 / be the utmoft Projeétion of the Abacus. Make p 8 equal 
to the Scmidiameter of the Column at its Altragal, and through the Point p 
draw a Line parallel to 1 8, to reprefent the Upright of the Column; make 
the Line ty 2, the under part of the Abacus, equal to / 1, its upper part, and 
draw the Lines f ış and 15 8; make g 8 equal to$ y, and draw the Line g f, 
alfo draw the Line f g, which Line doth limit the Projections of the Leaves 
and Volute; from #7, where ¢ y cuts ty 8, draw wm parallel to y 6, cutting 
J 97m, from whence draw w y parallel to 68; make y u equal to yx; then 
is the Point z the utmoft Altitude, and the Point the utmott Projection of the 
firit or lowermoit Leaves. Bifeét 4 y in r, and irom r draw the Line ¢ ro pa- 
rallel to 12 4, cutting fg in 10, from which Point draw the Linc to 36, S K 
32 parallel to 1 8, for the Cathetus of the Volute. Make the Diftance 10 5 
equal to half the Diftance between the Point ro and the upright Line of the 
Column, and draw the Line 31 s parallel thereto; alto bifect 10 sin the Point 
Ir, and make s 13 equal to 11 s, then are the Points 13, 12, 10, the Points, 
thro’ which the upper part of the upper leaves muft pals. Make 28 35 equal 
to the Dittance between the Point 28 and the upright Line of the Column ; and 
thro’ the Point 35, draw the Line 36 F, which is to determine the Depth of 
the Volute. From the Point D, where the Line fg cuts the Line ry 1, draw 
the Line D H for the horizontal Line of the Volute. Make f 17 equal to 1 3 
the Height of the Ovolo, and from the Point 17, thro A, the Center of the 
yc of the Volute, draw the Line 17 AG; allo’ thro’ the Point A draw the 
Line E B at Right Angles to 17 C G. The Diameter of the Eye of the Volute 
is equal to 1 eighth part of its whole Height, and its Centers are divided out e- 
qually, as in Fig. DI. being 24 in the Whole, which are numbered, as they 
are to be ufed : 


ine 632 C 
F R D 
So the Point 2 bis the Center of the Archs a 7 
e 
| 5l | 36 G 
t63 tG H, ec. 


The Center of the Arch 32 B is the Point 36; the Remainder may be de- 
feribed by an Arch alfo, but is ufually done by Hand. The Point 16, where 
the Linc 17 G cuts the under Line of the Abacus, determines the Projection 
of the Abacus; and a Line drawn from the Point 26, where the Line f ¢ cuts 
the aforefaid Line, parallcl to the Upright of the Column, as the Line 23 26, 
determines the Projection of the Fillet. Laff, f 18 being made cqual to 
- f'17, on the Point 18 defcribe the Ovolo, which compleats the Section. 
Froevurs H. isa Plan of the Capital thus defcribed ; (1) Let ac be the Ra- 
dius of the greateft Circle, that can be deftribed on the Head of the Capital, 
between the Extreams of its Projections in Front and Rear, which divide a 
y equa 
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into s equal parts. (2) Make e b equal to 1 of thofe parts, and then com- 
pleat a geometrical Square, whofe Sides are cach equal to twice @h, that is, 
to fd. (3) Circumicribe a geometrical Square about the firit made Square, 
as here reprefented by dotted Limes , then, on the Points fand e, with the 
Side of the Square f d, detcribe the Archis fg and d g, interfecting in g, the 
Center of the curved Abacus, on which deferibe the Abacus, until it meet 
the Sides of the great Square, which are its retuined Points. 


Plate CLXNXVUL. The Corinthian Eutablature of the Ancients, geome- 
metrically deferibed, by C. C, Osto. 


(rt) Tr is here fu yt the Line A Dis the given Height of the En- 
tablature, and central Line over the Column. (2) Draw the Line 2 D, mak- 
ing the Angle 2 DA equal to 30 deg alio draw E Aat Right Angles to AD, 
nb: bifett ’D in 11, and draw the Line rz z parallel 
to fA, in Zz; alfoon the Line 2 D, at the Pomt ri, erect sie 
Perpendicu ri b, cutting AD ind; bifect bz in z, and from x draw the 
Line 9 z, of Length it Pleufurc, parallel to 2 A; then is Az the Height of 


cutting the | 


the Cornice, which being divided into 3 parts, at 24.20, draw the Line 20 4, 
at Pleafure, parall.f to b A, and make z C, the Height of the Freeze, equal 
to 2 thirds of Az, the Height of the Cornice; the Remainder CD is the 


Architrave. (3) The Line 10 12 5 3 he of the Column. 
Architvave into its Mouldings, make the Angle y C D equal to 
ting 4Diny, thro which draw the Line 7 y © at Pleafure, paral- 
per part of the Tevia, which is fuppofed to be drawn before 
sto AD. Make ci one 7th part of 2D; bileét 1D in 6; 


jual to one 6th of 6 D, and from the Points 1, 6, 7, draw Lines 

at Pleafiire, parallel to r3 C; draw the Line Cy, alto the Lines 7 C and UPS 
aking the Angles fC y and fy C each equal to 39 deg. which Lines will in- 
terfect cach othcr in the Point /, from whence draw the Line 74 parallel to 
, cutting Gr inh. ‘Vhreugh A draw ec at Rigl gles to C y, cutting 

1e, draw ed, making the Angie /e dcqual to g. cutting Cy in 4; 

d | e Angie de cqual to 3 g cutting the Line 

(De eh Points ¢ and æ draw the Lines pc a and q d b, of 
Length at pleafure, cnd parallel to 13 C; the Height of the Regula 13 5 1s I 
fourth of the Tenia C a, whole Projection 13 12 is eq ral to irs Height. Todi- 
vide the Hersh of the us Mouldings ; the Lines g 20, and E A 
Lung d ore, 1 cach equal to r fourth ef bx, and draw 
the Lincs t BG Pleafure, and parallel to g #; make zg 
a third of 2 B, and ¢ ; mahe the Projection of the Freeze tog and 
Ta heq e Scimidiamecer of the Column at its Aftragai, and draw 
the Up ob t CCZE ; make 8 ro equal to twice g z, and draw 8 9 
ane eaa cl Ware leillkers ibe the curved Face cf the Aflragal, whote 


he Lun g centinucd; trom the utmoft Projection ef the 
\firagal draw the Line 7 2 paralicl to A D, and make > 7 equal to half b B, and 
: ; 


the Point y diaw the L 1c Wy ep: rallel to 9 #3; mmke w y STRING PS 
de w y into 4. parts, make wa and 67 cach equal to 1 part, and deicribe 


the Face of the Cima. Draw ef in any part of the Cama reverfa, and divide 
it into 3 parts; marke e d cqual to r part, and through the Point ¢ draw the 
line sc, av Pleafires make ad equal to w e, and draw w u, continuing it up- 
wards towards 1; make 1 z egual to 6 times w #, and through the Point t 
draw the Linc pia; make sz equal to2 thirds of 1#, and draw the Line 
“7 q parallel to 1 z, cutting the Line pa in p, then is the Parallelogramp 15% 
the Magnitude of the outer Dentil ; make the Dentil 1 2 7 4. equa to p IS 
The Intervals between the Dentils, a5 2, 3, 45 5 Ge. are each equal to half a 
centil. Make 24. a, the Height of the Aitragal, caual to 1 filth of the Dentil 
a c whole Fillet op is one third Part thereot. The Prcjection of the Fillet, 


Li 
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before the Dentil is equal to the Height of the Fillet, and the Center of the 
Altragal is perpendicular over it. Make the Height of the Ovolo 23 24 egual 
to 1 third of 20 24, and draw the Line 23 I at Pleafure, and parallel to 9 2; 
continue the Face of the Fillet to the Aftragal o p to 15, which is the Center of 
the Ovolo ; make 20 21 equal to 1 fifth of 20 23, and from 21 draw the Line 
217 of Length at Pleafure ; divide gine; make e f equal to 1 filth of e G 
then is fg the Height of the Cerona: nake ce equal to half e f, and thro’ ¢ 
draw the Line 2c h, then is c f the Haught ofthe Cina reverfa with its Fillet ; 
divide be, the Height of the giecat Cpwarinin, into 6 parts, and give the upper 
1 to the Fillet ; make ŻE equal to é 3, then is b E the T rejection of the Cor- 
nice ; make the Breadth of every Mediliton equal to their Height, including 
their Cima reverfa. As the Vreiections of the two Cima’s are equal to their 
own Heights, defcribe their Out-li cs, und {rem the lower one draw the Face of 
the Corona, with the Cvma revera «+ the Medillions underneath it. To find 
the Height of the Centers of the } yes oi the two Volutes to the Modillions, 
make ro 1 equal to the Height of ‘the Modillion without the Cima rever fa, 
and from the Point ro, draw the Line 10 9 parallel to the Line 8 1, and draw 
the Diagonals 9 11 1, and 10 11 itevsecting each other in 11, which is the 
Center of the great Volute; draw the Line w 12 at 1 third of the Mediltion’s 
Height, and making #7 equal tos, the Point ¢ is the Center of the {maller 
Eye. This Malter proceeds no farther to thew how to deferibe the Volutes, 
which will be taught hereafter, by other Matters, in the following Sheets, Fig. 
l. is the Order entire. 


Plate CLXXVIL. Corinthian Profiles, taken from the Temple of Jeru- 
falem, and the Portico of the Rotunda, according to Mr. EVELYN. 


Tue firft of thefe is certainly the moft beantiful Order that was ever in- 
vented, its Bafe excepted, wherein there is the fame Abturdity of fmall Mem- 
bers, as 1 have already obferved in many of our Matters on the /enick Order; 
therefore, to make this Order zbe Order of Orders, as Mr. Evelyn calls it, we 
muft give to it the Afzick Bale, which indeed ought to be ufed with the Cor zz: 
thian Order only. The other Pretize of the Portico of the Rotunda hath the 
fame kind of Bate, but their Capital and Entablature, which are both very 
good, are very different in their Leaves, thofe of the Temple of Feru falem be- 
ing like unto Feathers, having their Volutes enriched with Palm-brancles, and 
the other of Acanthus, with plain Volutes. 

Ie we contider the Triglyph in the Freeze of the firit, which is a part of the 
Dorick Enrichment, we are then fhewn, that in this Order there are all the o- 
ther Greek Orders comprifed ; tor, belides the Triglyph, there are alto the Jo- 
nick Dentils comprited in its Bed-moulding, and therefore it nay be frid to be a 
Dorick, Jonick, and Corinthian Compofition. As to the placing of the Modil- 
lions in pairs over each Column, 1 can fay but little in its Praife, for, where 
Joifts are fo placed in a Building, their Strength of tupporting is unequally di- 
vided. The Height of the Column in both Profiles is to diam. and their Mem- 
bers in general are determined by Minutes. As to the Heights of their Archi- 
traves and Cornices, they are both equal, but their Freezes are ditlerent, that 
of the Temple of Jerufalem being 54 min, and that of the Rotunda but 43. 
I muft alo remark, that 1 think the great Cymatium of the Rotunda is really 
Lufean, as that it hath no Cima reverfa under it. 


Plate CLXXIX. An Altar in the Rotunda. 


Tais Frontifpiece reprefents a Corinthian Altar in the Rotunda, with 4 
circular Pediment, which, being one of the moft fimple and grand Compofiti- 
ons | ever faw, 1s given here as an Example for Help to Invention. 


4B Plate 


a 
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Plate CLXXX. The Door of the Rotunda at Rome. 


Tar Entablature marked P N, on the left Hand, is the Members at large 
ef the Door, reprefented on the right Hand, and which, being a very grand 
Conipolition, is given here as a further Help to Invention. The Bate, placed 
over the Door, which eonfifts of 3 Torus’s, 2 Seotia’s, a Plinth, and their Fil- 
lets, is from terzo, and taken from the Rotunda; but from which pait he 
makes no Mention, and which, I believe, is a very proper Bale to an Order, 
when placed very much above the Hye, in all whieh Cafes the Heights of Mem- 
bers are very much fore-fhertened. 


Plate CLNNNI. The Corinthian Bafe, Capital, aid Entablature of the 
Portico to the Rotunda at Rome, defcribed by equal Parts. 


As many Perfons delight in working by various Methods, this Example is 
given here for their Entertainment; whieh is very eafy to underftand by a very 
little Infpection, the feveral Divitions being very plain to the meaneft Capaeity, 
and efpecially to fuch, who have wifely examined all the preceding Plates. 


Piate CLNNNIS. The Corinthian Order within the Rotunda at Rome. 


Tais Plate reprefents a Corinthian Column with its Fntablature, taken 
from the Intide of the Rotunda, whofe Height being divided into 9 parts, 
the Entablature poflétles the upper 1, and 6 ninths, or 2 thirds of the next 1. 
The Height of the Architraye is s ninths of the 2d part; the Height of the 
Cornice is equal to the Diameter of the Column at its Aitragal, which is dimi- 
fhed + of its Diameter at the Bafe; the Remainder is the Height of the 
Freeze. ‘The Height of the Column is 7 ninths of the whole Height, and one 
third of one gth part, which is the part remaining below the Entablature. The 
Height of the Capital is cqual to cight gths of 1 of the 9 parts contained in the 
whole Height; and then, if 7 of the g parts of the whole Height, and four sths 
of the Sth part be divided into 9 parts, 1 of thofe parts will be equal to the Di- 
ameter of the Column. Fig. L. is the Plan, and Fig. LL a Section of the Capi- 
tal at large, divided by equal parts, as therein are exprelled. 


Plate CLNNNUL Two Corinthian Profiles, taken from the Frontifpieces 


of the Bath of Diocestan, and of NERo, at Rome, according to 
Mr. EVELYN. 


Here we are again prefented with two of the moft noble and rich Entabla- 
tures, that perhaps have been yet invented, that of Déeclefan being enrich'd to 
Excefs, and the ether net much fhort of it. Weare here to obferve, that, altho’ 
many of the Ancicnts run into that grofs Error of placing double Aitragals 
between the 2 Torus’s of the Bafe, yet ‘tis plain, by thele two Examples, that 
it was not generally obferved; for here, in the Bafe of Dioclesiaw’s, there is but 
a ingle Attragal, which, tho’ bad, is yet much better, than when the tame 

{eight is divided into two. In the Bafe to the Column of Nero, we find both 
of them banifhed, it being directly the 4ézick Bafe, whieh I have all along re- 
commended, and which has an Affinity with the Grandeur and Magniticency of 
its noble Entablature, whofe Greatnefs of Parts exeels in Majefty all others, 
that Í have yer feen, Andas its Architrave eonfifts but of two-Fafcia’s, and its 
Cymatium of one great Cima rea only, with an Ovolo under it, crown its Co- 
rona ; it mult therefore be never ufed, but to the Out-fides of Palaces, whilft 
the more delicate and rich of Dioclefian is reecived Within-fide, where its beau- 
tilul parts are near to the Eye, which without-fide would not only be loft at 

diftant 
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diftant Views, but the tender parts of the Enrichments more liable to early 
Decay by the Injuries of Weather. The Cima rever/a, ufually placed under 
the great Cymatium of the Cornice, is alfo excluded in the-Cornice of Dice/e/:- 
an, as | before obferved it to be in the Columns of the Portico to the Rotunda 
at Rome. The little geometrical Profile contains the Meafures of thofe of Ne- 
ro, whofe Parts, as allo thofe of Dioclefian's, are determined by Minutes, and 
their Projeétions are accounted fiom their central Lanes. 


Plate CLXXXIV. The firft Example of the Corinthian Order, by 


VITRUVIUS. 


ALTHO this great Mafter was happy in the Knowledge of many noble Ex- 
amples of this Order, built by the antient Greeks and Romans, yet he as mad- 
ly runs into the fame Abfurdity in the Bafe of this Order, as he has done in 
the Bafe ot his /onick. ‘To proportion this Order to any given Height, divide 
the Height into 9 parts, give the upper i and y gths of the fecond to the 
Height of the Entablature, and then the Remainder being divided into 9 parts 
(as on the left Hand) 1 of them is equal to the Diameter of the Column, and to 
the Height of the Capital alfo. The Height of the Cornice is equal to 1 18th 
part of the entire Height of the Column and Entablature, or to half of the up- 
permoft 9th part. The Height of the Architrave is equal to the Semidiameter 
of the Column, and the remaining part of the Height of the Entablature is 
the Height of the Freeze. The general parts being thus divided, divide the 
particular parts as the Divifions exprefs. 


Plate CLXNXXV. A fecond Example of the Corinthian Order, by 


VITRUVIUS. 


As the Entablature of the laft Plate doth not contain any Modillions, we 
have here an Entablature with Modillions; the general parts of which Order 
are found as follow: (1) Divide the given Height into ¢ parts, and give the 
upper 1 to the Entablature, (which [ think is too much, as being the Jame 
Height as is generally given to the Tulcan and Dorick Entablatures.) (2) Di- 
vide the under 4 parts into 9, give the upper i to the Height of the Capital, 
and half the lower 1 to the Height of the Bafe. The Diameter is equal to one 
gth of the Column's Height. (3) Divide the Height of the Entablature into 
10 parts, give the lower 3 to the Architrave, as many to the Freeze, and the 
upper 4 to the Cornice. The Figures Cand E reprefent two Corinthian Capi- 
tals; that of C having that kind of Leaves which are called Parfley-leaves, 
and the other of the Acanthus, or Branca Urfina, Bear's Foot. This Capital, 
its faid, was invented by Cad/imachus, an ingenious Statuary of Athens, by 
the following Accident: A young Lady of Corizrh being buried, it happened 
that on her grave grew a Root or Plant of Bear's Foot, on which her Nurfe 
placed a Basket covered with a Tyle, containing the feveral Fos with which 
fhe ufed to be delighted ; the Basket happening to be placed directly on the 
Plant, its Weight prevented the perpendicular Growth, and compelled it to 
creep under the Basket, (which ‘tis reafonable to believe was not very heavy) 
until its Leaves had got to the outfide, when they changed their horizontal 
Growth to that of perpendicular, quite about the Basket, as reprefented by 
Figure F; and when the leading Branches of this Plant had grown fo high as 
to be again obftructed, by the covering Tyle, they were then compelled to 
gently turn about their Extreams, which, together with the Weight of thofe 
parts, formed themfelves into an eafy free Curve, in Imitation of which Ca% 
dimachuts made the Serolls or Volutes of this Capital, drefling the lower parts 
with two Heights of Leaves about a Vafe, refembling thofe about the Basket, 
which were of different Heights, and gave it its Abacus, in Imitation of the 
Tyle, Figure B reprefents the Proje€ture of the Leaves, Volute, and vee 

efore 
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before the Upright of the Column. Figure D is a Plan of the Capital, exhi- 
i the Curvature of its Abacus. 


biting 


tare CLANNNVIE af third Example of the Corinthian Order, by 
VITRUVIUS. 


Lais thod fxample which the Engraver has miftakenly called the 2d) the 
Bale exceptu i fin ipofition ; its Capital is open and free, and contains 
+ diam. in Height evclufive of its Abacus, which is> min and half more. The 
Height ef the Abacus above the Aftragal being divided into 4 parts, the 
Heights of the [eaves and Volute are trom thence determined, as exprefled 
> Pewee 7o divide the Eutablature into its Architrave, Freeze and 
raice, divuie the Diameter of the Column into 16 parts, of which give 
1i and thice aths to the Architrave, 12 to the Freeze, and 1 diam. 3 parts 
ind half to the Cornice, which together make 2 diam.and 11 parts for the 
total Height of the Entablature, which is half a Diameter greater than the 
quarter part of 9 diam. the Height of the Column. ‘The particular Members 
of the Architrave and Cornice are fubdivided as exprefied by the equal Diviti- 
ons. This Entablature, as 1 before obferved, is of a fine Compolition, and 
efpecially for the Outtide ef Buildings, as that its Members are of grand Di- 
mentions, and the extraordinary Height given to it, I believe, is with refpect 
to its Height being much forefhortend, when ufed in very lofty Buildings, 
when Allowances of this kind fhould be always given. I muft own I am in 
fome Doubt, whether this Cornice is an Invention of Fzzruvíus, who often 
proteits againit the introducing of Modéllions and Denti/s together, as here 1s 
done: But however, let who will lay claim to the Invention, certain it is, that 
the Compofition is very grand; and here we are alfo to obferve, that an Ovo- 
lo is placed under the (Cymatium of the Cornice, as in the Lxample of the Por- 
tico to the Rotunda at Rome. 


1 


Plate CLNNXVIL Corinthian Jutercolunmations, by VITRUVIUS, 


ix this Plate is reprefented, the Intercolunations of Columns for two Kinds 
of Temples, the upper one confifting of fix Columns, called Pyrenoflyfe ; the 
other of eight, whole Plan is reprefented above by a leffer Scale, which are 
both given as Pyamples for Pradtice. 


Plate CLXXNVIH. The Temple of JUPITER, by Vitruvius. 


Tuts Plate reprefents a Plan and Elevation of the Temple of Jupiter, whole 
Portico’s confiit of double Rows of Columns, each ten m Front, which, being 
one of the moft magnificent Defigns of the Ancients, is given here for a Help 
to Invention. 


Plates CLXXXIX. CXC. CXCL A Corinthian Temple, and a Ro- 
tunda, by VITRUVIUS. 


Tues three Plates exhibit two different Defigns, as /v//, that of Plate 
Cl NNAIX, which is the Defign of a Temple, with a Coridore about it, whole 
IF an is reprefnted in the upper part of Plate CXC. And lafily, that of Plate 
CSCI. which is the Defign of a Rotunda, whofe Plan is reprefented in the 
lower part of Pl. CXC, Thefe Defigns being both very magnificent, and fit to 
adorn the Gardens of the greatefi Prince, are given as Examples for further 
Help to Invention. 


Plate 
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Plates CXC. CXCUL Fhe Corinthian Order, dy A. PALLADIO. 


Ts Plate reprefents, (1) The Corinthian Pedeftal and Bafe of the Column, 
in which laft we find two //raga/s between the two Torus’s, but not placed 
together, asin many of the preceding Examples; and indeed 1 mutt confefs, 
if we muft be obliged to introduce them, that this is much the beft Way. 
The Aftragal, placed on the upper Torus, is, ] think, not anifs neither, as 
being a gradual beginning of the impreffed parts of the Bafe. (2) The Capi- 
tal and Entablature are, beyond ali Difpute, of noble Compofition, and ef- 
pecially for Infides of Buildings ; but fomething againft the Precept of 47 
¿ruvius, as that its Cornice comprifeth as well Dezz:/s as Modiltions. The 
Intercolumnation for Colonades, and of his Areade with Pedeftals, is very 
grand, as is the Compofition of the Members in his Jmpoft and Architraye un- 
derneath it. The Height of the Pedeftal is 2 diam. 27 min. of the Bale to the 
Column 30 min. of the Column 9 diam. and half, whofe Diminution 1s one 
„th of its Diameter; of the Capital 1 diam, 10 min. and of the Entablature 


t diam. y4 min. 
Diam. Min. 


Pedeftal and Column Ts a 
Column and Entabiature Tr 24, 
Pedeftal, Column and Entablature ia FE 


Plates CXCIV. CXCV. The Corinthian Order, 2y V. Scamoz2Z1. 


Tut Corinthian Order of this Mafter, who is with many the next beft after 
Palladio, is reprefented in this Plate with all its Embellifhments. Fig. l. repre- 
fents his Pedeftal and Bafe of the Column, whofe Plinth is made curved, for 
the better difcharging the Rains from the Cornice of the Pedeftal, which, tho’ 
convenient, looks clumfy, and feems to overload the Cornice. ‘The Members 
of which his Bafe confifts are the fame as thole of Palladio, but vary fome 
final! matter in their Dunenfions. The Capital is of the fame Compofition as 
Palladios, the Ornament of the Abacus excepted, which here is a Sun-flower, 
and that in Palladios the Tail of a Fifth. The Entablature, Fig. H. is very 
different from that of Palladio; for, where Palladio has a Cima reverfa in the 
Tenia of the Architrave, here isa (@veito, and Modillions in the Cornice with- 
out Dentils, as are in Paladio. On the Side of the Capital ftands a part of 
its Section, wherein the Heights of the Leaves, and their Curvatures, ge. are 
exprefled by Minutes. The Figures UJ. and LV. reprefent his greater and lefs- 
er Jinpofts for Arcades, the greater to be ufed in Arcades without Pedeftals, 
the Icfler in Arcades with Pedcftals. Fig. V. is a Profile of the Entablature at 
large, the Ufe of which 1s, To find the Projection of the Cornice over the Mi- 
zer of a Right Angle, as follows: (1) From any point in the Line æ $ draw 
the Right Line #4 to make an Angle of 4y deg. with the Upright of the 
Freeze, then will that Line be equal to the Bafe of the projecting Miter at the 
Angle ; alfo draw the Line / w, &c. at Right Angles to $ Z, and from the point 
Z fet off the Heights of every Member in the Cornice, that is, make / 7z e- 
qual to pq; alfo mz z equal to gr; alfo zo equal tors; alfo o w equal to $ Z; 
alfo w x equal to ¢ #; and foim like manner all the other Members of the 
Cornice, and from the points 4, 7, 2, 0, W X, &c. draw Right Lincs of 
Length at plealiire. (2) From the points 2, d, g, 1, &c. in the Profile, draw 
Lines parallel to the Line æ b, until they cut the Line 42 in the points, b, e, g, 
&c. then Right Lines being drawn from the points 2, e, g, &c. they will ter- 
minate the feveral Members at the points c, f, g, D, k, &c. which will be the 
very points or Extreams in which the two lide Cornices will meet in the Mi- 
ter line of the Angle; and fo in like manner the fame is to be underftood of 
the Architrave, as alfo of the Mouldings of the Bafe to the Column, and of 
the Bafe and Cornice to the Pcdeftal, as exhibited in Plates CXGVI. CXCVII. 

4C Fig. 
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stents the entire Order, whofe principal parts are the following 
The Height of the Pedeital 3 diam. or mod. and 20 min. of the 
uding Bale and Capital, to diam. of which the Bale contains 
1 and the Capital r diam. ro min. and of the Entablature 2 diam. 

h w equal to; part of the Column. The particular Members here, as 
thev are allo m Palladios, are determined by Modules and Minutes. The 
Diminution of the Sha begun at 2 diam. 46 min. above the Bafe, and the 
Diameter of the Shaft at its Altragal is equal to y2 min. and a half. 


+ Diam. Min, 
Pedeftal and Column iQ oe 
The Height of the <Column and Entablature 12 00 


)Pedeftal, Column and Entablature 1y 20 


Plates CXCVE CXCVH. Corinthian Froutifpieces, by V. Sca- 


MOZZI. 


As in the laft Plate I have explained the Manner of finding the Miter 
ct of the Cornice and Archit: E and have there oblerved that the tame 
be followed for finding of the Miters of the Bafe to the Column, 
G ES and of the Bafe and Cornice to the Pedeftal, I have no 
need to fay any Thing further thereon ; but fhall proceed to the other parts 
of this Plate, which confit chiefly but of two Defigns of Frontiipieces for 
Doors or Windows, the one marked D, with a ftreight Head, part of which 
is {hewn at large over it; and the other marked E, a a feimicircular Head, 
whole feveral Members | being expreiléd by Modules and Minutes, need no fur- 
ther Explanation. 


Plate CNCVHE. Corinthian Latercolumnations for Portice’s to Temples, 
Arcades, &c. by V. SCAMOZZI 


Taz two upper Figures reprefent the Profile and Front of a magnificent 
Temple, that on the Right bemg the Portico, the other on the Left its Pro- 
file, which is arcaded ina vei grand Manner. As thefe two Figures repre- 
fent unto us the Intercolumnations of this Order without Pede ftals, fo thole at 
the Bottom reprefent the proper Intercoluninations in a Colouade and Arcade 
with Pedeftals; all which have their Intercolumnations determined by Mo- 
dules and Minutes. 


Plates CKCIN. CC. The Corinthian Order, fy M. J. Barozzto, 
of Vignola. 


s Turs Mafter, like many others, has his Faults as vifible as his Beauties, 
and which I muft own are very furprifing ; for who but himfelf, after having 
composed fo grand, to noble, and fo magnificent an Entablature and Capital, 
would place them with their Shaft on fo monftrous a Bafe, and that on fo 
very flender a Pedeftal, whole Altitude ] think is much too high, and which 
would yet appear higher had he pot nade a Necking under the Capital, by 
placing an A val there, which makes its flender Height appear fomething 


lets than it really is. The Module by which the Parts of this Order are de- 
termined, 1s the Semidiameter of the Column divided into 18 pa Before 
L proceed to the Meafures of the principal parts, t muft beg Leave to ob- 
ferve, that was the Pedeftal of Paladio, with the Atick Bale, given to this 
Column and Entablature, I much doubt if it could be exceeded by any other 
Comp olition that mortal Man is able to compofe. ‘The Height of the Pedeftal 
i 3 diam. and; that of the Column ro diam. including its Bate, which 
is equal to the Szmidiameter; and the Capital, whofe Height is 1 diam. 
and 
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and one 6th ; the Diminution is one 6th of its Diameter at the Bafe, and tne 
Height of the Entablature 2 diam. and half; 


Pedeftal and Column ng g 
The Height of the 3Cohama and Entablature ia 
Pedeftal, Column and Entablature 16 


Plate CCL The Corinthian Capital, by M. J. Barozzio of Vignola, 
vervd at an Angle. 


As the Projection of the Extreams of the Abacus of the Corinthian Capital 
is much greater, when feen in a direét View to an Angle, than to a Side, 
this Maftcr thought it necefiary to exhibit an Elevation and Plan thereof for 
the Exercife of the young Student, which are here reprefented in Figures I. ID. 
And for his further Exercife I have added Fig. If. which isa fingle Leaf of 
the cantis to be copied divers times, by means of which he may foon be a- 
ble to make a neat Drawing ofa Capital of any Dimenfion, v hen required. 


Plates CCIL CCIH. CCIV. The Corinthian Jutercolumnations for Colo- 
nades, by M. J. Barozz10 of Vignola. 


Tuer Diftances of thefé Intercolumnations being exprefled by the fame Mo- 
dule, as the Order is proportioned by, thcre needs no further Explanation. 


Plate CCV. The Corinthian Order entire, by S. SER LIO. 


Tais Matter prefents us with two Examples, that on the right Hand with 
a Denti Cornice, and the other on the Lett with a Modillion Cornice. To 
find the principal parts of the fiji, divide the given Height into 61 parts, 
give 10 to the Height of the Entablature, the other 51 to the Height 
of the Columm, including its Bafe and Capital. The Diameter of the Co- 
lumn is equal to 6 of thofe şı parts. The Height of its Bafe is equal to the 
Semidiameter, and the Height of the Capital to the Diameter. The Height 
of the Architrave is equal to the Semidiameter of the Column, as likewife is 
the Cornice, and the remaining part is the Height ef the Freeze. This 
Order is alfo exprefied by Modules and Minutes in Plates CCXIV. CCXV. 
To fiad the principal parts of the other Example, divide the given Height 
into 46 parts, give y to the Height of the Pedeftal, 27 to the Height of the 
Column with its Bale and Capital, and 7 to the Height of the Entablature, 
‘The Diameter of the Column is equal to 3 parts; the Height of the Bafe and 
Capital the fame as the former. The Height of the Entablature being divided 
into 19 parts, give 6 tothe Height of the Architrave, as many to the Fréeze, 
and the remaining 7 to the Height of the Cornice. The Figure D is a Plan 
of the Capital, whole Elevation, and Heights of Leaves, ec. are reprefented 
by Fig. C, and Fig. B is the Out-lines of the Vafe or Bell of the Capital with its 
Abacus, difengaged of its Leaves, gc. The Bafe underneath would have been 
as well omitted, as inferted, as that its Compolition is after the bad Tafte, of 
which I have already complained. 


Plate CCVI. The Corinthian Entablature, Capital and Bafe at large, 
by S. SERLIO. 


From whence Ser/io got this Cornice I can’t imagine, but furcly fuch a hea- 
vy Compofition of Members was never before, or fince, applied to this Or- 
der: To divide it into its Architrave, Freeze and Cornice, divide its Height 
into Io parts, give 3 to the Height of the Architrave, as many to the Freeze; 
and the other 4 to the Cornice. The Membérs of the Architrave, a of the 

ornice, 
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Cornice are fubdivided again by equal parts, as expreffed againft cach part. 
The Cavital on the Left is truly grand, as the Bale underneath it is truly ri- 


Phe CON CGM CC CER Ta CEA. CEU 
Trimaphal Arches, by 8, SER LIO. 


Piare COVIL rveprefents a Triumphal Arch of Serlios own Invention, 
which would have heen very grand had not he broke forward the Entablature 
over the Columns, and continued the Mouldings of the Bate to the Column 

yn one to the other. Plate CCVIIL The Trinmphal arch at Aucoven, 
y are the very fame Errors as the aforetaid. The Capital Letters here- 
er to the like 1 etters in Plate CCEX. where thofe Parts are exprefied 
1 t Jarge, for the better knowing the feveral Members of which they are 
compofed, which in many Cafes prove helpful to Invention; for many of the 
parts ol this and the following arches are of very uncommon Compofitions, 
and fome very noble and grand. Plate CCN. The Triumphal Arch at Pola. 
As the Columns of this Arch are placed in Pairs, the bringing of the Entabla- 
ture over them forward, from the Body of the Building, for the Support of 
Pedeflals, at A and X, may be difpenfed with, provided that thote Columns 
advance fo far clear before the middle part as to admit of Pilafters behind 
them, to fupport the Entablature in the Middle of the Building over the Arch; 
which otherwife, as in this Cafe, can have no other Support, than the inderted 
Part of each Coluunn in the Wall, which in the Plan ieems to be about one 
third part, and which ought to be one Drameter complete. In fhort, to have 
made this Arch truly grand, the Entablature should have been quite entire of 
one Piece, without any Breakings, forward or backward; nor fhould the Pede- 
ital H be placed directly over the Arch, where it hath the fulleit Bearing that 
can be given. The Capital Letters in divers of its parts, refer to the fame 
parts exprefled more at large in Plate CCN where you'll find a Capital of 
good Dufign, and a Cornice very uncommon. Plate CCSUL The Trium- 
phal Arch at Caflle Vecchio in Verona, which is exactly of the fame intipid. 
fte as the preceding ones ; for here, inftead of a noble entire Entablature, with 
grand Pediment, that ought to have {panded all the tour Columns, 1» an En- 
tablature broken into 3 parts, for the Sake of making that poor Pediment over 
the two middle Columns; which, like many Defigns of Mr. Keats Chimney 
Pieces, look more like the Forchead-cloths of Children and old Women, than 
an Ornanent toa Building. The féveral Capital Letters refer to the refpec- 
tive parts on which they are placed, which in Plate CCNIIL are exprefled at 
large; wherein you'll find a very good Bafe to the Column on the Pedeital F 5 
Part of the circular Architrave marked B, whofe Enrichment is very grand, 
and the Cornice A, whofe Corona is finifhed with its Cia reverfa only, and 
which I do really think to be the ancient Method of finithing Cornices, with- 
out the Cima recta, as L have already obferved. 


Plates CCXTV. CCXV. The Corinthian Order, 4y PALLADIO, SCA- 
Mozzi, Barozzio, SERLIO, and the Reverend D. BARBARO, 
according to Mr. EVELYN. 


Tue feveral Mafters here aflembled, have the Members of their Orders in 
rmined by Modules and Minutes, and their feveral Projections ac- 
counted from their central Lines. lt is here to be obferyed, that among all 
the Matiers hitherto treated of, none could believe the 4¢tick Bafe proper to 
this Order, the Reverend Barbaro only excepted, who with the greateft Judg- 
mucat Las introduced it. 


+ yal i ears 
eneral det 
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Plates CCXVI. CCXVIL. The Corinthian Order, dy Vio, ALBERTI, 
Caraneo, De Lore, and BULLANT. 


Turse Matters prefent us with no fmall Variety of Proportions in their fe- 
veral Hntablatures, iome aftecting thofe which are very low, as 4/berzi, Ca- 
zaneo and Bullant, and the others of greater Altitude, who alfo proportion 
their Capitals in the like Manner; but their Bafes in general, though of 
different Compofitions, are of the fame Height. The Meafure by which 
all the Members of their Orders are determined, is the Diameter of the Co- 
lumn divided into 6o min. and their Projections are accounted from their cen- 
tral Lines. 


Plate CCX VIL. The Corinthian Order entire, with a Pedeflal at large, 
by S. Le CLERC. 


Tur Module by which this Mafler determines all the Parts of this Order is 
the Semidiameter of the Column divided into 30 min. The entire Height of 
the Order is 31 mod. and 5 min. of which 6 mod. and 20 min. is given to the 
Height of the Pedeftal, 20 mod. to the Height of the Column, including its 
Bafe and Capital, and 4 mod. and 15 min, to the Height of the Entablature. 
The Height of the Bafe is ı med. the Height of the Capital 2 mod. and Io min. 
and the Diminution of the Shaft is 8 min. 

But tho’ this Mafter, in his principal parts, tells us, that the Height of the 
Pedeftal is 6 mod. and 20 min. yet the Heights of his two Pedeltals, at the 
Bottom of this Plate, are, one of 6 mod. 22 min. and the other 6 mod. 25 
min. fo that therein is a Difference of ş min. which be it either given or ta- 
hen is not any Thing material. The Height of the Bafe to the Pedettal is 1 
mod. and 3 min. and Height of its Cornice 25 min. and a half The Height 
of the Pedeftal, which is equal to 1 third of the Column’s Height, 1 cannot 
but think is too high, and of which l have already complained in Barozzio's 
Corinthian Order: Vf it was made of 1 mod. lets, at the leaft, I think it 
would have a much better Ettcct. The Compolitions cf Members in the Bafe 
and Cernice of both the Pedeftals arc not amifs; but if the Bafe of the Pede- 
ftal E was to be wfed with the Capital of the other Pedeftal on the right Hand, 
they would be more funilar to cach other, than the Bafe and Cornice to cach 
now are. The Baic and Cornice, expreifed at large againft the entire Order, 
are the Bafe and Cornice of the Pedeftal E, and the Members at large of the 
Pedeltal on the right Hand, are expreiled on the left Hand in Plate 
CCXLX. 


Plate CCXIX. The Corinthian Capital diffedted, with the Entablature, 
by S. LE CLERC, 


Ix this Plate we have a View of every diftinct part of the Capital, in fepe- 
rate Pieces, which this Malter thought necellary to exprefS more at large than 
thofe in the Capital to the Entablature, and which are given as Examples to 
be oftentimes copied, and confidered fingly by themfelves; fo that in the draw- 
ing of a complete Capital every one may be well underitood in its Place. To- 
wards the Bottom, on the right Hand, is the Capital at large, with its Leaves 
in Grofs, whofe Heights and Curvatures are determined by the Subdivifions 
againft them; and, that there might be no Confufion, there is bat one Side of 
its Vafe or Bell drefled with its Leaves and Volutes, and the other plain; as 
alfo is its Plan under it. The Entablature is a very good Compofition, and 
differs very little from thofe in Plates CCXX, CCANL 


4 D Plates 
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Plates CCNN. CCXXL Corinthian Entablatures, Capitals and Impofts, 
by S. LE CLERC 


Turse two Plates contain five Entablatures of very little Variation, three 
Capitals, and four Impolts; which, in general, have their Parts determined 
by Modules and Minutes, as in the preceding Plates. 


Plate CCN NIL Corinthian Jmpafts, Sofito of Extablature, Key-flones, 
and various Envichments for Cablings to fivted Columas, by S. LE 
CLERC. 


Cais Mafter being willing to give as many ufeful FE eee of every Kind, 
as lie could, has prefented us with two more Impofts, and three Kinds of Ar- 
ch .raves, a Key-ftone to an Arch, m Front, and in Profile, as alfo a Plan or 
Sofio of the Cern:ce, with the Manner of returning it at an internal and 
an external Angle, wherein their feveral Members are determined by Modules 
and Minutes. On the left Hand of the Plate, in the loweft Part, is a fluted 

Pilafter, whofe Height being divided into 3 Parts, the lower T is cabled, which 
cu ngs being oftentimes enriched, this Mafter has been fo good as to give 
u different Defigns for that Purpofe, which for curious infide Finithings 
are very noble, To reprefent a waved or twifled Column, there are divers 
other Modi, befides this of thìs Mafter, which will be defcribed in the 
E a anation of the Plate T, after Plate CCCA VIII. The Method here propofed 

3s follows. (1) Deferibe a Column, as H G, which diminilh at Pleature, 
and draw FM parallel to G H, for the central Line of the twifted Column ; 
contin: ue the Cincture and Aftragal of the Column 1 G, to the intended twift- 

Column F M, and make them in both Columns equal. (2) At the Foot of 
a, > twilted Column deferibe a Semicircle AM B, whole Diameter AB make 
equal to the Diameter of the Column H G. (3) Divide A B into 3 Parts, and 
make the finall Semicircle CED equal in Diamerer to the middle Part, whofe 
re oes nce being divided into 4 equal Parts, from thence draw Right 

s parallel to FM, as IC, LD, and the others between them. (4) Divide 
the Sane of the Column HG, into 48 equal Parts, and from thence draw 
Right Lines parallel to the Bate GM, of Lengths at Pleature, cutting through 
the Lines 1C, FM, 1.D, ee. and forme 4 {mall Parallclograms between 
the Lines Ic, and LD, in every 48th Divifion of the Height. (s+) From the 
Point M, trace a curve Line, through every oppofite Angle of each Parallel- 
(gain, to N, thence to O, and fo in like Manner from Side to Side until you 
arrive at F, (6) From this curved central Line, fet on both its Sides, on e- 
very parallel Line contained in the whole Height, the Semidiameter of the 
Column, as it is cut by every fuch Line, w hek are as fo many Ordinates, by 
Means of which you will diminith the twifted Column in the fame Proportion 
as the Column HG, and then curved Lines being traced through the feveral 
Points, will be the Out-lines of the Column required. 


fi 


Plate CCNXIN. Corwthian Jntercolumnations, with Enrichments for 
Cima’s, Ovolo’s, Cavettes, &c. by 5. LE CLERC 


Tue Intercolumnations reprefented in this Plate are of five Kinds, vz. one 
for Colenades and four for Arcades, of which two are with Pedeftals and two 
without, whofe feveral Dimenfhons are exprefled by Modules and Minutes. 
On the left Hand are divers fingle Mouldings enriched, by Help of which 
fuch Kinds of Members may be enriched, as the Nature of the Defign and its 
Situation may require. 


Plate 
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Plate CCXXIV. Corinthian Arcades, by S. LE CLERC. 


Yas Piate reprefents four noble Areades, of which one is without Pede- 
ftais, one with a Sub-plinth inftead of a Pedeftal, which is to be ufed when 
the Columns themfelves will not rife to the required Height, and when the 
additional Height of Pedeitals would be too great (this Areade is the lowermoft 
on the left Hand Side) and two with Pedeftals, the Dimenfions of which are 
expreffed by Modules and Minutes. 


Plate CCXXY. Corinthian Froutifpieces, by S. LE CLERC. 


Tue Frontifpieces exhibited in this Plate are of very great Invention, of 
whieh that on the Left, at the Bottom of the Plate, is a fine Defign for a 
Triumphal Arch, or Gate, to the grand Entrance of a Nobleman's Palace; 
and thofe on the right Hand are very noble Detigns {cr Grecn-houfis or Ban. 
queting-rooms, gc. in Gardens. The uppermoft Figures reprefent, Ar/?, the 
manner of placing a Door with a Window over it, between the Columns of one 
Order, that includes the Height of two Stories, and, lafily, the Seétion of a 
Pediment, demonttrating, that the Upright or Naked of the Tympanum of a 
Pediment A muft ftand perpendicularly over the Upright or Naked of the 
Freeze B, as the Freeze muft alfo ftand perpendicularly over the Upright or 
Naked of the Column. 


Plate CCNXVL. The Corinthian Order, by C, PERAULT, 


Yue Module by which this Order is proportioned is a third part of the 
Diameter of the Column (equal to 20 min.) and, zo proportion this Order en- 
tire, to any given Height, divide the Height into 43 parts, give 9 to the 
Height of the Pedeftal, 28 to the Height of the Column, including its Bafe 
and Capital, and 6 to the Height of the Entablature. The Height of the 
Bafe is 1 mod. and half, equal to the Semidiamcter of the Column, and the 
Height of the Capital to 3 mod. and half. The Diminution is 1 ath of its 
Diameter at the Bafe, which is equal to 3 mod. or 3 of the 4.3 parts, into 
which the whole Height is divided. To fnd the Height of the Cornice and 
Bafe to the Pede/ftal, divide the Height into 4 parts, give the lower T to the 
Height of the Bate, and half the upper 1 to the Height of the Cornice. 


To divide the Mouldings of the Bafe to the Pedeftal. 


(3) Divroe its Height into 3 parts, give the lower 2 to the Height of the 
Plinth, and the upper 1 to the Height of its Mouldings. (2) Divide de, 
the Height of its Mouldings, into 3 parts, and give the upper 1 to the 
Height of the Cina zverfa with its Fillet, which is 1 fourth of its Height. 
(3). Divide the lower 2 parts into 6 parts, give the upper 3 to the Cia rec- 
za and the lower 3 to the Torus and Fillet of the Cima, which Fillet is one 
half of the upper 1. The Projeétion of thefe Members are equal to their 
Height, as demonftrated by the Semicircle #2 o. 


To divide the Mouldings of the Cornice to the Pede flal. 


Divine the Height into 11 parts, give x to the Regula. 2 to the Cima in- 
verfa, 3 to the Plat-band, as many to the Ovalo, half of 1 to the Fillet, and 
the remaining I and a half to the lower Cima inverfa. To find the Projec- 
tion of the Die, divide if, the Semidiameter of the Column, into 3 parts, 
and make &z equal to 1 of thofe parts, then will & f be equal to gg, and md 
the Projection of the Dic ; continue gm toc, and divide ae, which is equal 
to the Projection of the Bafe, before the Upright of the Die, into 7 wee 

an 
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and make 4 æ equal to 1 of thofe parts, then from every ether part draw up 
Lines tothe Cornice, parallel to the Line kg mc, which terminate the Pro- 
sections of the feveral Members in the Bafe and Cornice. To divide the Mem- 
bers in the Bafe to the Column, Qvhich are of a horrid Compofition, there be- 
ing the imall /ragals between the two Toruss, as 1 have obferved in many 
other Matters) divide the Height of the Bafe into 4 parts, and give the leer 
L to the Height of the Plinth; divide the other 3 into 4 parts, give the lower 
1 to the Height of the lower Torus; divide the other 3 into 4 parts, give 
the upper 2 to the upper Tovus; divide the other 3 into 4 parts, give the 
upper and lower 1 and a half to the upper and lower Scotia's, including boti 
Fillets to each; the part remaining divide into 2, and give I to cach Aitragal ; 
divide the Height of cach Scotia, with its Fillet, into 4 parts, and give r part 
to the Height of cach Fillet. This Mafter takes no Notice of the Height cf 
the Cincture, which fhould bea fourth part of the Height of the upper Torus. 
To find the Heights of the Parts of the Capital, divide pg, which is egual 
to its Height, into 7 parts, and give the upper I to #9, the Height ef the 
Abacus divide zo into 2 equal parts, and give the upper 1 to the Height of 
the Ovolo, the other 1 being divided into 3, give the upper 1 to the Height 
of the Fillet; the Points g, 7, s, are each at + mod. Diftance, and which de- 
termine the Height of the Leaves; the upper great Divifion 7 s being divided 
into 6 parts, the Height of the firit 2 termunates the upper Leaves, and un- 
der part of the Volutcs. 


To divide the Entablature into its Architrave, Freeze and Cornice, 


Divive the Height into 20 parts, give 6 to the Architraye, as many to the 
Freeze, and 8 to the Cornice; the Subdivilions of the lower y parts of the 


Architrave into twice 9, and Cornice into 10, being very plain, needs no 
more to be fuid, excepting that the Projection of the Cornice is ¢ jak to its 
Height, 


Plate CCXXVUH. The Corinthian Order entire, by J. M3 U-CLERC. 


{x this Plate is reprefented, /r/?, the Corinthian Order entire on the 
Right, with two Varictics of Cornices, and, /e///y, the Column with its in- 
tablature only the principal parts of which Orders are found as following, 
To find ibe ‘Parts of the entire Order, (1) Divide the Height into 9 parts, 
and give the lower 2 to the Height of the Pedeltal. (2) Divide the other 7 
parts into y, and give the upper 1 to the Entablatuve, and lower 4 to the 
Column, (3) Divide the Height ef the Column into 9 parts, take 1 for the 
Diameter of the Column, and give the upper 1 to the Height cf the Ca 
the Diminution of the Shaft is 1 6th of the Diameter, Tu fnd the princ 
Parts of the other Order, with its Column and Entablature, divide the 
Height into 43 parts, give 36 to the Height of the Column, with its Bale 
and Capital, and the remaining 7 to the Entablature 3 the Height of the Capi- 
tal is equal to 4 of thofe parts, as alfo is the Diameter of the Coinmn, whote 
Diminution is 1 6th as the other. 


Plate CCXXVUL The frf Example of the Corinthian Order, dy J. 


Mavu-crere. 


Tuis Order of J. Man-clerc is of tolerable good Defign, and would have 
made a much better Figure than it doth if the two upper Fafcia’s of the Ar- 
chitrave had not fuch great Projections as they have (which, by his Leave, 
are much too great) and he had left out thofe filly Aftragals in the Bafe of the 
Column: The Capital is good, and which being defcribed more at large 11 
Plare CCNNIX, is very grand: The Cornice is alfo good, but i think it 
more fit for the Muick than the Corinthian Order, becaufe the Dentils are 

partı- 
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particularly adapted to the loxick. The Height of the Bafe to the Colunn 
being divided into 4 parts, give the lower 1 to the Plinth, and the remaining 
3 parts being divided into > parts, give the upper 1 to the Height of the up- 
per Torus, and the lower 1 and 1 sth of the 2d to the Height of the lower 
Torus; the remaining being divided into 12 parts, give 3 4ths of £ to the 
lower Fillet, half the upper 1 to the upper Fillet, r to each Aftragal, and 3 
three qths to cach Scozza, To find the Proetlion of the Plinth, before the U p- 
right of the Column, divide the Diameter of the Column into 16 parts, and 
wake the Projection equal to 3 of tho parts; the Height of the Capital being 
divided into 7 parts, give the upper r to the Abacus, the lower 6 to the 
Leuves and Volutes. ‘The Projection of the Abacus is nearly equal to the 
Projection of the Plinth, The Herght of the “'rchitrave is cqual to the Semi- 
diamcter of the Cohunn, whofe Tenia is a 7th of its Height; the remaining 
Height divided into 12, give 3 to the lower, 4 to the Middle, and 5 to the 
upper Pafcia’s ; the remaining part of the Entablature being divided into 2 
parts, give the lower 1 to the Freeze, and the other to the Cornice. 


To divide the Members of the Cornice. 


(1) Maxe the Height of the Cana reverfa equal to an 8th of the whole 
Height, and the Fillet a 3d of the Cima. (2) Make the Height of the Den- 
tils equal to a sth of the whole Height, as alfo the Ovolo, with the Fillet of 
the Dentils included, which Fillet is equal to a 6th of the Height of the Den- 
tils; the remaining Height being divided mto 17 parts, give tlie upper 1 to 
the Height of the Regulae, and the nest 8 to the Height of the Cana rea; 
then the Height of the remaining 8 being divided into 3, give the upper 1 to 
the Cama reverfa, and lower 2 to the Corona ; lafily, The Projection is equal 
to its Height, and thus is the whole Entablature completed. 


Plate CCXXIX. The Corinthian Bafe (at large, enriched) and Capital, 
by J. Mau-cuere. 


here reprefented confifts of the fame Members as the preeeding, 
i inthe fame manner; {o that the only Reafon of repretenting 
it here 1at lage, is for nething che but to fhew, how to enrich 
fuch Mei s with earved Ornaments, when required. The Capital reprefent- 
ed in the upper part of the Plate, is one 14th part greater Altitude than the 
preceding, and one cf the belt I have teen. Fig. 5 reprefents a Front View of 
one Angie of the ALacus, with its Volutes, 


Tur Bale | 
all 


Plate CCXXX. A perfpettive View of another Kind of Corinthian 
Bafe and Capital, with Corinthian Jnpofts, by J. Mavu-cierc. 


Tue Members of the Bale reprefented here have fome Difference in their 
Heights from thoit of the foregoing Bale, but the Kinds are the fn 1c; indecd 
we have here an Aftragal placcd on the upper Torus, which is not in the o- 
ther, To divide this Bafe into its Mouldings, divide the Height into 9 parts, 
give the lower 3 to the Plinth, the next 2 to the Torus, the upper 1 anda 
3d of the next to the upper Torus, and then the Remainder being divided into 
8 paris, give to cach of the other Members fuch of thole parts as thole Diyi- 
fions exprefs. As the Members I have now divided are thofe which niake the 
Bate, exclutive of the Aflragal and Cincture, which this Matter makes a part. 
of the Shalt, | think it neceflary to add, that the Height of the Aflragal and 
Cincture taken together are equal toa 9th of the Bafe, and which being divided 
into y parts, give 2 to the Aftragal, and 3 to the Cincture. 

Tug Capital here reprefented is another grand and elegant Compofition, 
and the twining together the two Helices, or finall Volutes, is admirable 
good. The Enrichment of the Abacus, with the fingle Pink in its Middle, is 

Mle,» very 
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very noble and rich; but fuch carved Ornaments in an Abacus are only to 
be ufed im infide Works, as that the Angles of fuch Carvings, fo openly cx- 
pofed, are the moft lable to an early Decay. 

Tus Impofts are both very good, but methinks they feem to have be.n 
taken from Palladio and Barozzio. 


Plates CCNXXE, CCXXXH. The principal Members of the Pedeflal, 
Column and Entablature, by J. Mav-cLerc. 


Tarse principal parts are the fame as thofe reprefented before in the entire 
Order of Plate CCXNVIL which are feverally divided as following: Plate 
“CXXXI. divide the Height of the Pedeftal into 9 equal Parts, give the 
lower 1 to the Bafe, the upper 1 to the Cornice, and the intermediate 7 
to the Die. To divide the Height of the Bafe into its Members, divide the 
Height into f, give the lower 2 to the Plinth, and the remaining 3 being 
divided into 4, give the lower x to the ‘Torus, and upper 1 to the Aftragal 
and Fillet, which divide into 3, give the upper I to the Fillet, and the lower 2 
to the Aftragal ; the Remainder being divided into s, give the lower 1 to the 
Fillet on the Torus, and the other 4 to the Cina rea. Divide the Height 
of the Die into y parts, and make its Diameter equal to 3, which divide 
into 6 equal parts, and give 1 to the Projection of the Bafe, before the Up- 
right or Face of the Die, To divide the Height of the Cornice into its Mem- 
bers, divide the Height mto 2 parts, give the upper £ to the Fafcia or Pitt- 
band, with the Cima rever fa and its Regula, which make equal to r third 
thercof; the lower 1 being divided into 4, give the lower I to the Height 
of the lower Cima reverfa, and the remaining 3 being divided into 2, give 
the upper 1 to the Ovo/s, and the lower 1 to the Cavetto and its Fillet. On the 
Right of the Pedeftal this Mafter has varied the Members in the Cornice, 
having placed an Aftragal on the Top, which on the left Side is a Cima re- 
verfa ‘The Bafe to the Column, Plate CCNNNL is the fame as in the pre- 
ceding Plates, as alfo is the Capital, but the two Examples of Cornices are 
different. To divide the Height of the Entablature into its Architrave, 
Freeze and Cornice, divide the Height into ro parts, give 3 to the Archi- 
trave, as many to the Freeze, and 4 to the Cornice. The Tevia of the Ar- 
chitrave is a 7th of its Height, and the Remainder being divided into 12 
parts, give 3 to the firit, 4 to the fecond, and ş to the third Fufcia. To 
divide the Cornice on the left Hand, divide the Height into 10 parts, and 
fob-divide them as therein expretled; fo in like manner, To divide the Cor- 
nice on the right Hand, divide the Height into s parts, and fub-divide as 
the Divilions exhibit. The Projections of both are equal to their Altitudes. 
The Diminution of the Shaft is a 6th of its Diameter. 


3 


Phtes CC STILE CCXXXIY. CCXXNXYV, Three Corinthian Enta- 
blatures enriched, by J. Mau-cLERC 


Turse Entablatures are the three laft deferibed more at large, with many 
of their Members very finely enriched, which are given here as further 


Helps to the inventing of Ornaments for enriching fuch Members, when re- 
quired. 


Plates CCXXXVE CCXXXVIL The Corinthian Order, by IN1G0 
Jones, ia the Front of Somerfet-houfe, next the River Thames. 


Tar several Members of this Order, and its Intercolumnation, arc exprefl- 
ed by Feet, Inches and Parts, as the Tufcan, Dorick and Tonick Orders of this 
Matter are. 

Plates 
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Plates CCXXXVUI. CCXXXIX. The Corinthian Order of Sir C. 
Wren, i the Portico of St. Paul’s Cathedral in London. 


Tur other Orders of this great Mafter having their parts expreffed by Feet, 
Inches and Parts, I have allo reprefented this Order and its Intercolumna- 
tions in like manner, which were taken by me with the greate{t Exattnef$ 
and Care. 


Plate CXL. The Corinthian Order entire, with the Pedeftal and Bafe 
to the Column at large, by Mr. Gres. 


To proportion this Order entire, (1) Divide the Height into 5 equal parts, 
give the lower 1 to the Height of the Pedeftal, and the remaining Height 
being divided into 6 parts, give the upper 1 to the Height of the Entabla- 
ture, and the lower 5 to the Height of the Column, including its Bafe and Capi- 
tal. (2) Divide the Height of the Column into 10 parts, and take 1 for the 
Diameter ; the Diminution of the Column is a 6th of its Diameter, and the 
Height of the Capital is 1 diam and a 6th, 


To divide the Height of the Pedefial into its Bafe, Die and Cornice. 


(1) Divine the given Height into 4 parts, give the lower q to the Height 
of the Plinth, a 3d of the next 1 to the Height of its Mouldings, and half 
the upper 1 to the Height of the Cornice. (2) Divide the Height of the 
Mouldings into 4 parts, give the lower x to the Torus, and a 3d of the next 
T to its Fillet ; give half the upper 1 to the Cavetto, the other half being 
divided into 3, give the upper 1 to the Fillet, and the lower 2 to the d/fragal ; 
the remaining 1 and two 3ds is the Height of the Cima refa. To divide the 
Mouldings of the Cornice, divide the Height into 6 parts, give half the low- 
er 1 to the Cavet‘o, the other halt being divided into 3, give the lower 1 to 
the Filler, and the upper 2 to the 4/fragal; give the next two 6th parts to 
the Height of the Cima recta and its Fillet, whofe Fillet is a éth ; divide the 
upper 2 into 6 parts, give the upper and a 3d to the Regula, the next 
2 and two yds to the Cra reverfa, and the next 1 to the Afragal: Thefe 
Members have not the Divifions of their parts reprefented here, as being 
{hewn at large by Fig. Q_ in Plate CCXLI The Height of the Bafe is equal 
to the Semidiameter of the Column, which is allo reprefented at large by 
Vig. P, PlateCCXLUL 


To divide the Moulding of the Bafe. 


(1) Diving the Height into 3 parts, give the lower 1 to the Plinth. (2) 
Divide the other 2 into 10 parts, give 3 to the Torus, 1 to its Aftragal and 
Fillet, of which the Fillet isa 3d, 3 to the Scotia, imeluding the Fillet of 
the upper é//ragad (which Fillet is a 3d of 1 part) and the upper 2 and a 3d 
to the upper Torus, The Projection of the Plinth is equal to its Height, 
which divide into s parts, make the Projection of the Fillet to the upper 
Aftragal equal to two 3ds, and of the lower to three sths. The Projections of the 
Aftragals and Torus’s, beyond the Fillets, are equal to their own Semidiame- 

> To deferibe the Scotia, continue down the Face of the Fillet to the upper 
tragal, unto the Fillet of the lower Aftragal, which divide into 7 parts ; 
from the 3 Divifions draw a Line parallel to the Plinth, cutting the Conti- 
nuation of the Face of the Fillet to the lower Aftragal, which Line continue 
upwards, equal to the Ditference between the Projections of thofé Fillets, and 
then a Line drawn from thence, thro’ the third Point, will determine the 
Quantities of the two Arches which eompofe the Scotia, the firft of which is 
defcribed on the third Point, and the lait on the Extream of the Line aor 
faid. 
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fid. The Shaft of this Column is divided into 24 Flutes, and as many Fil- 
eis as in the Joueck. The Aftragal and Cincture are equal to two 3ds of the 
which being divided into 3, give 2 to the Aftragal, and 1 to 
The Diminution of the Column is a 6th of the Diameter, 


late CCXLL The Corinthian Capital, by Mr. Gires. 


Tre 


sight ef this Capital is 1 diam. and a 6th, which laft is given to 
the Height of the bacus, and the remaining Height being divided into 2 
and thofe fubdivided into 4, the Heights of the Leaves are from thence de- 
termined. The Atlragal, with its Fillet, is equal to a 4th of the lower Di- 
vifion of the T.caves, which divided into 3, give 2 to the Altragal and 1 to 
the Fillet. The Scale under the Capital, numbered trom 1 to 6, towards the 
lett Hand, is equal to the Semidiameter of the Column, and which being cut in 
the fifth Divifion by the Upright of the Column, fhews that its Diminution 
is a 6th as aforefaid. The next two parts from 6 to 8, fhews the utmoft Pro- 
jection of the Abacus; and the next Divifion to 9 is the angular Point from 
‘the central Line, equal to half the Side of a geometrical Square, in which 
you may defcribe the Plan of the Capital, as here reprefented. Fig. 3 is a 
Profile and direct View of one Angie of the Volutes of the Capital. 


Plates CCALU. CCXLIN. The Corinthian Enxtablature, by Mr. 
GIBBS. 


To divide this Entablature into its Architrave, Freeze and Cornice, divide 
the Height into ro parts, give 3 to the Architrave, as many to the /reeze, 
and the upper 4 to the Cornice To divide the Architrave, Fig. R, Place 
CCNLIIL divide the Height into + parts, give the lower 1 to the frit Fafcia 
with the Bead, which is a 4th thercof, the fecond 1 to the fecond Fafcia, 
the next 2 to the third Fafcia, including the Cana reverfa, which is a 6th, 
and the Bead under the Tenia, which is an Sth; the upper r being divided 
into 4 parts, give the upper part anda 3d to the Regula of the Tenia, and 
the Remainder to its Crna reverfa. The Projeion of the Architrave is c- 
qual to the Height of the Tenia with its Bead, which divided into 5 equal 
parts, the Projections of the Cima in the Tenia, the Fateia's, ec. are deter- 
mined. To divide the Mouldings of the Cornice, divide the Height into y 
parts, and fubdivide each part as is exhibited, Zo fud rhe Projections of the 
Members, divide the whole Projection into 4 parts, as is done againit the 
Freeze in Plate CCXLIN. and fubdivide each Part, as therein expretled, from 
which Divifions give to cach Member its Projection, as exhibited. The Scale 
under the Entablature, in Plate CCXLIL is equal to the Diameter of the 
Column, which is divided into 12 parts, by which the Modillions and their 
Intervals in the Plan of the Cornice are determined. 

Note, Vhe Breadth of every Member in fuch a Plan is equal to its Pro- 
jection. 


Plate CCNLIV. Corinthian Jutercolumnations for Portices and Colo- 
nades, with the Tmpoft and Architrave for Arcades ; alf the Corin- 
than vn the lonick Order, Ay Alr. Grass. 


Tax Figure C reprefents the various Intercolumnations of this Order pro- 
per for Portico's and Colonades, whole Meafures are exprefled by Diameters. 
The Figures A and B reprefent the Impofts and Architrave of the Areade, whofe 
Members are determined by the Height of the Impoft (which is equal to the 
Semidiameter of the Column) divided into 3 parts, and fubdivided as re- 
quired. The Aftragal is equal to half one 3a part of the Height of the Im- 


pott. 
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poft. The Projection of the Impoft is equal to a 3d of its Height, and that of 
the Architrave to eight goths cf the fume, whefe Faicia’s are divided, by 
dividing its Height or Breadth (which is always cqual to the Semidia- 
meter of the Column) into 3 parts, and fubdiyiding them as exhibited. Figure 
DEF reprefents the /Jowick and Corzwihian Orders ona uttick Batement, 
whofe Height may be confidered as Tu/caz or Derick, It's to be here obfery- 
ed, where we place one entire Order over another, either areaded or otherwite, 
that in duch Cafes the Heights of Pedettals mutt be lefS than a sth of the 
whole Height ; otherwife, the Stools of the Windows would be too high; 
and efpecially when the Columns are of a large Diameter. In thefe Examoles, 
the Height of each order is divided into 7 Parts, of which the Pedcftal con- 
tains the firit, and the Entablature the ilal. On the left Side of Plate 
CCNLVIL is the fame Order on a Ruftick Bafement, where the Intercolun- 
nations are fomething different; the other being arcaded, and this not: But 
the Heights of the Pedeftals are regulated here as in the other. The Inter- 
columnations on the right Hand of this Plate are the fowick and Corinthian on 
the Dorzck, which laft gives the Rule to the ether two, becaufe of its Metops 
and Trigdphs, whofe Intercolumnations are exprelicd by Diameters and parts. 


Plates CCXLV. CCXLYI. Corinthian Doors, and Arcades by Mr. 
GIBBS. 


In Plate CCXLV. we have fix Defigns for Doors, of which the upper two 
are fquare-headed with Pediments; the others below are arcaded, cither with 
Pedinients or Balluttrades, wherein ‘tis to be obferved, that the Height of the 
Balluftrade is equal to the Height of the Entablature. Thefe Defigns are in 
general very good, and worthy of Imitation. The Arcades in Plate CCNLVI. 
are of two kinds, the upper one bemg without Pcdeltals, the other with 
Pedeftals, whole Intercolumnations are exprefied by Diameters and parts. 


Plate CCNLVIL The lonick and Corinthian Orders, on the Dorick 
Order, by Mr. Giggs. 


Turis Plate is explained in the Explanation of Plate CCXLIV. 


Pate CCXLVEL The Compolite Pedeflal, Geometrically deferiked, 
according to ihe Ancients, by C. C. Osio. 


Tue Height AM bemg given, bife®& it in C, and make the Angle AC æ 
equal to 30 deg, Draw w E and A a at Right Angles to AE, and cach of 
Length at Pieaiure; then will Ca cut Aa in z, which is the utmoft Projec- 
tion of the Cornice. Biiect A @ in b, make the Angle A be equal to 30 
deg. cutting A E inc, on ¢ erect the Perpendicular c e, of Length at Pieafure, 
and from A draw Ae, making the Angle e A c equal to 30 deg. on e A erect the 
Perpendicular ed, cutting AE in d, then is Ad the Height of the Cornice. 
Make ED equal to A æ, then is DE the Height of the Bale. Divide BE into 
4 Paris, {ct 1 of thofe parts en cach Side the central Line for the Projection 
of the Dic. To divide the Height of the Bafe into its Mouldings, draw the 
Lines ag and au, making an Angle of 30 deg. bifect az in 7; make the Angle 
alk equal to 30 deg. then will /k cut ag in ke; bifect klin g, on æ raite the 
Perpendicular zp, cutting aq in p; divide kp and ak, each into 4, then is g p the 
Plinth, po the Torus, o & its Fillet, & m the Cima inver fa, and m a the Aitragal. 
‘The Projection of the Plinth is equal to the Height of all the Mouldings above 
it. The Mouldings to its Bafe may be alfo divided very eafily, as follows ; 
divide the Height into 12 parts, give 4 to the Plinth, 3 to the Torus, 1 to 
its Fillet, 3 to its Cima mverfa, and 1 to the Affragal. To divide the 
Mouldings of the Cornice. ‘The upper Cima inverfa, with its Fillet, is a 6th 
of the Height, of which the Fillet is a 3d; the Height of the Aftragal is : 

ah IR Tat 
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lath of the Height, exclulive of its Fillet, which is cqual toa 3d of the Af 
l Height of the Neck # g is equal toa 3d of the Height. Bilect 


‘ he 
n eupncr half is the Height of the Fal the lower Haul being di- 
dinto 2, the upper 1 is the Ovole, the lower + is the Cavetto with its 
Filler, ich is a third part. Make the Angle zz 6 equal to 30 deg. and 
draw the Linc <7, cutting z A æ in z, then wil: ZA be equal to Ae ie Pro- 


ce being found. 


i n of the Co 

iio pfer ve you call the Cima, oF the upper Member of ihis Pedeflal, fome- 
T nes veverfa, ae r other times inverfa, pray why is it called by diferent 
j u the n the Moulding is the fame? 


Ah, 1 Moulding is indeed the fame ; "tis call’d rever[a when ufed in any 
' 


of the upper parts of an Order, and is always placed with the Fillet uppermoit, 
but zzverja when ‘tis inverted or turned upfide down, which can never happen 


any where but in Bates. 


Plate CCXLIN. The Bafe to the Compolite Column, with a Seclon 
if its Capital, by C. C. Osto, 


f the Bafe is (as of all other Mafters) equal to the Semidia- 


1 
meter of the Column, and its Members are thus divided. Fig. i. The Hei 
of the Plinth IC is a 3d of the whole Height. The Height of the Torus 


1H is a 3d of the Remainder. Divide AH into 8 parts, and ‘give the upper 3 
to the ie sht of the Torus, the next 2 to the Scotia with both its Fillets, cach 
of w Miel i isan 8th ofits Height ; the neat three 4ths to the Aftragal, mcluding 
its Fill t, whic] Iisa 3d, a, the remaining 2 one 4th to the Scotia and Fil- 
let, w T isan 8th of its Height, The Projection of the upper Torus is c- 
qual to AD, and the Projection of the Afivagal is the fame. Draw the Line 
B, making the Angle CAB cqual P cutting Lav, the Height ct the 
inv, then is Lv the Pr ion of ae Plinth. “Vhe Projections ef the 
to the Toruss and Altiagals are perpendicular to their Centers. To 
deferibe the lewer Scotia, draw w s73 fo ‘divide the Height of the yt in- 
to (wo parts, cutting AB in r, draw Pe perpendicular to wr, then are the 
;, en which deferibe the Arch ps and sx. The upper 

h completes the Whole. 


Points o and r the Center 
Scotia is a Semucirele, w 


To deferibe the Capital, Vigare M. 


(1) Divine the fe IG: oe is cqual to the Diameter and a 6th) into 
= parts at the Points #, 7, kf, L, b, A; make Adequal to a 3d of A i and 
divide A g into 4 parts; alle divide 2 L into 3 parts at ce; make LM equal 
to a 3d of I. fy th and b Ma ath thereof; bifect / king, and make z/ eq ualt o 
a ath of 77; thefe being done, {rom the Pome ANT, 26, by Cy By L, b, M, 
fe 1G, a e Z Ca CIN Rig ght Lines eut at Pleafure at Right Angles to AC 
then will the Height of the feveral Members be divided. (2) Make B A and 80 
Peach cqval to b C, then is B A the utmoft Projection of the Cornice. Make 
80 7 equal to 4 80, and draw the Line 67 parallel to 4 80, for the Upright 
of the Fafcia; draw the Diagonal 4 7, W hich bitect in 5, the Center of the 
Curve 2 8, and the Line 52 1 terminates the Fillet. (3) Make sH cqual 
to half MA and complete the geometrical Square w s¢H, then the Side ¢ w, 
being continued, terminatcs the Fillet of the Attragal, whofe Projection be- 
t l “its ewn Heis Throug 3h the Points s, 7, draw the Line sr g, 
det the Ovole equilaterally. (4) Make the Height of the Altragal, 
iding its Fillet to the Neck of ie Column, equal to half 2 C, of which 
give aot to the Fillet; make the Projection of the Fillet equal to its Peight, 
and the Projection of the Aftragal before the Fillet equal to its own Semidia- 
meter, and the Height of the Fillet alfo as the Line DC, then will beth the 
Aftragals have equal Projections, and thus are all the Mouldings deieribed. 
(s ) Draw the Line BD, cutting the Line G/ in G; from whence draw the 


Line GF parallel to AC, for the Cathctus of the Volute, cutting the Lines 
draw? 


A, 
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drawn from the Points e and L, in the Points 12, 13, which is the Height of 
the Eye of the Volute; bifect 12, 13 in T, the Center of the Eye; divide 
the Diameter of the Eye into 6 parts, on which deicribe the Volute, as before 
done in the Jowick Volutes of Vitruvius and Serio. 


Plate CCL. The Compolite Entahlature of the Ancients, according to 
C. C, Osio. 


Tun Height AQ being divided into 3 parts, give the lower 1 to the Ar- 
chitraye, the next 1 to the Freeze, and the upper 1 to the Cornice. To divide 
the Architrave, make the Tenia z pcqual to two gths ofz ż, its whole Height, 
of which make the Regula zo one yth; make the Bead pg equal to x0, and 
bileG gz inv; alfo make rs equal to one sth of rz, then trom the points 
#, 0, Ps Gs f, S, f, draw Right Lines at Right Angles to the Line A Q, which 
will reprefent the Height of each Member in the Architrave. To jud their 
Projedions, make b M equal to zg, the Tenia with the Affragal, and make 
dé equal to op the Height of the Cèna reéia, cxclulive of its Regula and 4- 
Jivagal, make k r cqual to bp, and draw g k; divide & K into 4 parts, and 
defcribe the Cima rever fa, which completes the Arehitrave. Yo divide the 
Mouldings of the Cornice, (1) Bifec&k AD in G, and draw the Line 25 G of 
Length at Pleafure; make Ac equal to two gths of AD, of which make Aa 
two gths, and &¢ one 4th of the Remainder ; make ce equal to cne gth of 
cD, and cz egual to one 3d of cD; alfo make z 7 equal to one 4th ol @ ms 
make G #7 equal to one th of GD, of which F m is one 6th; alfo make the 
Height of the Ovolo p 27 equal to one 4th of GD, lafily, make sr cqual to 
one 6th of w 7, and then from the Points A, 4, 0, ¢, ad, @& 4”, G, F, m, 0, 
p, draw Right Lines of Length at Pleafure, and right angled to the Line AD. 
(2) Make A B equal to A D, then is A B the utmoft Projection of the Regrla 
of the Cornice; make Dy, the Aftragal of the Freeze, equal to one 18th of 
the whole Height of the Freeze; allo make 27 D equal to Dy, and draw 
the Line 28 p, then is p the Center of the Ovolo ¢ 27; draw qé perpendicn- 
lar to BD, and s¢ perpendicular to g ž, then thro’ the Point s draw the 
Line r sw parallel to A Q; from the Point ro draw the Linc 10 26 paralle 
and equal to ws; on s, with the Radius s 7, defcribe the Arch y w #, mak- 
ing the Arch w z equal to the Arch y w, and thro’ the Point z draw the Line 
gu 1; make the Intervals sm and ı 2 cach equal to half w z, and 724.2 3 
equal to wgs 1, and fo in like manner divide all the other Dentils. The 
Point 12 terminates the Fillet to the lower Cana rever fa, and as the upper 
Cimas have their Projections equal to their Heights, complete them accord- 
ingly with the Bead and Corona under them, and thus is this Order completed, 
which finilhes the Works of Carlo Cefare Ofio. 


Plate CCLI. The Compofite Order entire, by J. Mavu-cLerc, not 
. Vitruvius, as miflakenly inferted by the Engraver. 


I xnow not by what Accident this Plate was placed here, it being the en- 
tire Compofite Order of F. Mau-clerc, which {hould have immediately preced- 
ed Plates CCLNNNIV. CCLNXXV. ec. wherein the particular parts of this 
Order are exprefitd at large ; but as ‘tis too late now to correct this Miftake, 
Į will here give the Manner of dividing the principal parts of this Order, and 
then refer you to its particular parts, as they are expreifed in the Plates a- 
forefaid. 

To proportion this entire Order to any given Height, divide the given 
Height into 81 parts, that is, into 16 parts and one 4th, accounting every 4 
equal to 13; this done give the upper 2 with the odd one 4th, as alfo three 
8ths of the third part unto the Height of the Entablature, and the lewermoit 
3 and two 3ds of the fourth unto the Height of the Pedettal, then the re- 
maining Height being divided into 10, take 1 for the Diameter of the Cane 

te 
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Yhe Heisa: of the Capital is ı diam. and one 6th, and the Diminution of the 
hatt is one Cth of its Diameter, as by its Divifions is demonttrated, 


Plate CCLI The Bafe, Capital and Entablature of the Compofite Or- 
der, a the Arch of Titus at Rome, 


‘Yrs Compotitian is one of the fineft that is to be feen in the Remains of 

, its Bafe is equal to its Semidiameter, which being divided into 
- the Diameter into 22, abate 1 on each Side, and take the 20 
remaining for the Diameter of the Column at its Aftragal, fo that the Dimi- 
nation of the Column is 1rth of its Diameter, which is very inconfidera- 


ble. The Height of the Capital is equal to 1 diam. and a quarter. To pad 
the Height of the Architrave, Freeze and Corzice, divide the Diameter of 
the Column at its Aftragal into 8 parts, make the Keight of the Architrave 


Place CCLHI. The Geometrical Plan and Elevation of the Triwaphal 
Arch of Virus at Rome, 


Tus Plate repreferts the Plan and Elevation of the Arch of Tus, which 
was one of the finet Works of the Kind that the Ancients ever performed, 
and which will fo appear, after having deliberately confidered the Magnifi- 
cency and RichnefS of its parts, which are exprefléd in the two following 
Plates. In the fquare Pannel Z was an Infcription, which not being material 
to our prefent Purpofe is omitted : By the Plan underneath it is evident, that 
the Centers of the Plans of the Columns are in a Right Line, and therefore 
the Entablature muft have been entire throughout, and not broken forwards, 
as is here reprefented in the Elevation, which Í believe to be a Miftake of Ser- 
digs, from whom 4 had both Plan and Elevation. 


Plate CCLIV. The Members at large of the Arch of Tirus at 


Rome. 


Tue feveral Capital Letters refer to the like Letters in the Haft Plate, 
wherein we fee the Proportion of each Member and its Enrichments more di- 
ftinétly, from whence fume ufeful Hints may be taken for the ormmamenting of 
other Works. 


Plate CCLV. A perfpettive View of the Bafe, Capital and Entablature 
(enriched) of the Arch of Vitus at Rome; as alfo a Geometrical 
Profile of the Compofite Order in the Cafile of Lions at Verona, by 
Mr. Evewuyry. 


Tue Entablature, Ge. of the Arch of Tizus having been already taken 
Notice of in Plate CCLH. I fhall therefore proceed to my Remarks on the 
Profile of the Order in the Cattle of Liss at Verona, whofe Members are 
determined by Minutes, and their Projections accounted from the central 
Line. By the great Height of the Plinth, it feems as if this Order ftood very 
high, on a Pedcttal whole Cornice eclipfed a part of its Height. The Mem- 
bers placed on it are of the .4¢éick Compofition, making the total Height 37 
mun. and a half’ The Column hath 8 min. Diminution, and the Height of 
its Capital is equal to 7o min, its Architrave 49 min. its Freeze 56 min. and 
its Cornice (which ts very remarkable, in hayirg the Dentils placed immedi- 

ately 
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ately on the Freeze, without any Cima, Ovolo or Cavelto under them) is 49 
min. which is cqual to the Architrave, 


Plates CCLVT. CCLVIL. The Compofite Order, dy A. Pa L1, ADIO. 


‘Tue Meafure by which this Mafter determines the parts of this O 


y is 
the Diameter of the Column divided into Go min. as in his othe: Orders, 
Vig. A reprefents the Pedeftal and Bate to the Coluinn, of which the firí is 
good, but the laft, namely the Bie to the Column, is horrid, he having in- 
diferectly introduced the finall Aftragals together, which in the (cri shian 
Bafe he had witely feparated ; this fhews a Poverty of Invention in th’s Ma- 
tter, who is fo much celebrated by the Ignorant. Fig. B reprefents the Capi- 
ial and Entablature, of which the firit is nothing more than the /.virk Vo- 
lutes, Ovolo and Affragal, crowned with the Corinthian Abacus, and Hofe fet 
on the Vafe or Bell of the Corinthian Capital. The Architrave, which mould 
have confifted of three Fafcia’s, to have been elegant and airy, is here but in 
two, and thofe very eluinfy, crowned fas it were) with a double Tenia, con- 
fitting of a Bead, a Cima reverfa, a Cavetto, and Regula, which together, al- 
tho’ enriched, have a heavy, dull, Tufeaw Countenance. The Freeze he has 
taken froin the /ewzek, and which is not aimifs; but his Cornice is of little 
better Compofition than that of his Architrave, the Members being all very 
large and heavy, inftcad of having a delicate Elegaucy fuperior to that of the 
Corinthian. Fig. C reprefents his Intercolumnation in an Arcade, with Pede- 
ftals, Pig. E his Impoft, which is very good, and Fig. D his Intercolumnati- 
ons for Columns in Colenades, whofe Meatures are determined by Modules, 
or Diaincters, and Parts; the Height of the Pedeftal js 3 diam. and 20 min. 
the Height of the Column 10 diam. whofe Bafe is equal to the Semidiameter, 
and its Diounution to 7 min. and a half, or one 8th of the Diameter; the 
Height of the Capital is x diam. and one sth, the Architrave is 4o min. the 
Freeze 30 min. and Cornice ṣo min. 
Diam. Min. 


Pedeftal and Column II 20 
The Height of the4Coluimn and Entablature [CO 
Pedeftal, Colunn and Entablature isp a 


Plates CCLVIH. CCLIX. The Compofite Order of V. SCAMOZZI. 


Tue Hig. A reprefents the entire Order of this Mafter, and Fig. B the 
principal parts of its Pedeftal, Column and Entablature, wherein is a Beauty 
far preferable to that in Palladios. The Members and their Enrichments of 
the Pedeftal are not amifs, and efpecially thole of its Bafe. The Bafe to the 
Column is much better than that of Palladios, and would have been the 
fame as his Corinżbian Bafe had an Aftragal been placed under the upper 
Torus, The Capital differs very little from Pad/adio's, but the Architrave is 
very difierent, as being divided into three Faftia’s with a fingle Tenia, which 
looks much ghter and more gentcel. As to the Freezes, Í think that of 
Palledio’s the moft proper tor this Order, as being really fonzck in itfelf, but 
this Gortiice would have been beautifully fine, had its lower Meinber, the 
Cima reverfa, been a Cavetto, that thereby all the Members of a Cornice 
might have been employed in the Compofition; but however, as it is, it is 
much preferable to that of Pa//adio’s. The Module by which this Order is 
meatured, is the Diameter of the Column divided into Go parts. The Height 
of the Pedeftal is 3 mod. the Column, with its Bafe and Capital, 9 mod. 45 
min. of which the Height of the Bafe is equal to the Semidiameter of the 
Column, and its Capital to 1 mod, and one 6th; and /efly, the Entablature 
to 1 mod. and 57 min. of which the Architrave has 39 min. the Frecze 35 
and one 4th, and the Cornice 46 and three 4ths, The Diminution of the Co- 
lomn is 8 min, and one Sth. 

4G The 
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Mod, Min. 


@Pedeftal and Column i ayy 
he Height of the ¿Column and Entablature Vi 4d 
Teei Column and Entableture Wou dih 


he Figures D asd H arc two Frontifpicces, that of D for a Window, the o- 
a Door, whole Impoits are reprefented by Fig. G. 


Plate CCLN. Compolite J utercolumnations, by V. SCAMOZZI. 


Furs Plate exhibits four Defigns, the upper two fhewing the Intercoltim- 
nations lor Portico’s, as well with Pedeftals as without, and the other two 
below, the Intercolumnations for Arcades, with and without Pedettals alfo ; 
the Impolt to be uled with the Pedeftals is that of G, and to that without Pe- 
deftals that marked C in the laft Plate. The Meafures of each are figmified by 
Modules and Minutes. 


1 


Plates CCLXI. CCLNUL The Compofite Order, 2) M. J. Barozzto 


of Vignola. 


Tug Meatare, by which the Members of this Order are determined, is the 
Semidiameter of the Column divided into 18 parts. To proportion this Order 
to any Height, divide the given Height into 32 parts, give 7 to the Pedettal, 
20 to the Column, (of which take 2 for its Diameter) and 5 to the Entabla- 
ture. The Height of the Bafe to the Pedeital is 12 parts, and of its Cornice 


rq. parts. (This Pedettal, like the Coriathian, 1 think is much too high in its 
Dic.) The Height of the Bate to the Column is equal to the Semidiameter of 
the Column, and of its Capital to 2 mod. and 6 min. or one 3d. The Height 
of the Architrave, which is of the clsm/y Kind with that of Palladios, is E 
mod. and a half; of the Freeze the fame, and of the Cornice 2 mod. The 
Compotition of the Cornice is very grand, as the Enrichment of the Freeze 
is very noble: But, upon the Whole, 1 think it more fit tor the /oxick Order, 
than the Compo/ite ; for, in my humble Opmnion, the Modillions of the Coriz- 
thian Order have more BulinefS here with the Jonick Dentils, (as that this 
Order is compofed of the Jonick and Corinthian) than the Joxick Duntils have 
in the Corinthian Order, where they are very miftakenly introduced by many 
Mafters comprifed in this Work. The feveral Members of cach part of this 
Order have their Heights and Projections determined by equal paris. In the 
middle part of this Plate is a geometrical Elevation of the Capital, directly 
eppofite re an Angle, and below it, is its Plan in that View. The Figure 
next above the Elevation of the Capital is a finall part of the Sofo of the 
Corona, wherein the Ornament of its Angle, and Return of its Sides, are cx- 
hibited. 


Plate CCLXIL A Compofed Entablature, with ruflick Quoins, by M. 
J. Barozzio of Vignola 


As this Entablature confifls of large and noble parts, which are adapted to 
the Strength of the Ruilicks, 1 think this may be very jutily coniidered as an 
abolute Order in itfclt, independent of all the others, 1 hich theretere may be 
called the Ruffick Order. To proportion this Order with its Rufficks to any 

gbt, divide the given Height into 11 parts ; give the upper 2 to the Enta- 
biature, and lower 9 to the Height of the Ruttick. To divide out the Kufiuks, 
divide their Height into 23 parts, and each part into 135 then take 12 tor the 
Height of cach Ruftick, and 1 for the square Rabbit between. By dividing 
the Height into 23 Ruiticks, the lower and the upper one will be Stretchers, 
whole Leneths muit be equal to twice their own Heights, and the Length of 
each heading Ruitick mult be equal to two 3ds of a Stretcher. To divide the 
Extabla- 
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Entablature into its Architrave, Freeze, and Cornice, divide its Height into 
66 parts, of which give 18 to the Architrave, 20 to the Freeze, and 28 to the 
Cornice ; whofe Members fubdivide according to the Figures ailixed to cach, 
fignifying the Number of thofe parts, that they feveraily contain. Before 1 
conclude my Difcourfe on this Order, l] mutt beg Leave to obferve, (1) That 
in its Architrave there is a fimple Richnefs, altho’ fo very planir (2) That its 
Freeze, by its being divided into Metops by the Cartouzes, that are placed 
there to jupport the Cantalivers (or carved Modillions of the Cornice) has a 
very grand and noble Afpect: And /a/fdy, its magnificent Corona and Cymati- 
um crown and compleat the Maietty of the Whole. 


Plate CCLNIV. A Compofite Door in a ruflicated Wall, by M. J. 
Barozzio of Vignola. 


Tax Diameter, or Breadth of this Door is divided into y parts or Modules, 
and cach Module into 18 parts, by which the Whole is proportioned according 
to the Number of fuch parts, as expreffed by the Figures on each Member. 
‘Lhe Height of the Rufticks is divided into 17 parts, and cach part into 13, as 
before in the laft Plate. The ScCtion within-fide is a Section of the Archi- 
trave, Freeze, Cornice, and Cartouzes, with the Meafures of their parts. 


Plate CCLXV. 4 Door, by M. ANGELO, m Capidog bio. 


3y the Jonick Columns on cach fide, one would believe, that he intended 
this Door after that Order 5 but if we examine its Ornaments above the Ar- 
chizrave, (which are ol a very low Tafte) it is not eafy to tell, to which of the 
Orders it may be app wd, or he intended it: But however, if all that paltry 
Stuff above che Architrave, and the Breaking-off the Architrave under the 
Shield, be excluded, the Remainder is very grand and noble. 


Plates CCLXVI. CCLXVIL Æ Compofite Frontifpiece, near St. 
George Belabro, built ia the Time of Lucius Septimus SE- 
VERUS, by S. SERLIO. 


Ix this Example, we fee, that the Intercolumnation of the inner Columns is 
very great, being 9 diam. but as the Neceflity of the Building did require it 
fo, it could not be otherwite. The Pedettal under each pair of Pilaiters, being 
continued withont being broken, and made into two feparate Pedeftals, is much 
the moit noble and grand Way; but the Continuation of the Mouldings be- 
tween the Bafes to the Pilatters is quite falfe, as alfo that of the Aiftragal 
under the Capitals. The great Table lying over the two middle Columns, 
whofe Height is equal to the Architrave and Freeze, had an Infeription in it, 
which is omitted, as not being our prefent Bufinefs to relate. The two {mall 
Pannels at the End of the great Table are more for Ornament than Ufe; and 
the Fragments of the Architrave and Freeze at each End, over the two outer 
Coltimns, are for the Prefervation of the Order, which would have been dettroy- 
ed, had that great ‘Table, or its End-Pannels, been continued quite thro’. Plate 
CCLXVIL  reprefents the principal parts of this Edifice at large, with 
its Ornaments, which are very vich. 


Plates CCLXVIU. CCLXIX. CCLXX. The Triumphal Arch at the 
Gate Dei Leoni im Verona, by S. SERLIOo, 


However ufeful it may be in high Streets of Cities, where great Numbers 
of Peopie are conttantly paing and re-pafling, to diyide the Entrance into 
two 
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two arches, as here is done, the one admitting a going in, and the other a 
min at the fame Time; yet L think they are not, nor cannot be fo 
i as when the Whole confifts but of one. The little Order, 
e lower and the upper Order, is quite Gochick and fcandalous; 
om the Apertures between them, many Perfons of Diftinc. 
heic to tee Proceffions of divers Kinds, but yet that is not 
fuch a Monkey Order placed there; for inftead of 1G E 
d have done the fame Thing, and been a proper Ornament 
; but indeed then the upper Order muft have been fet fo far 
ive aduntted of the Balluttrade before it, and which might have 
x cnet a Beames CELNE GGL SS. reprefent the prin- 
ci parts of this Arch at large, wherein the Capital Letters refer to their 
relpećtive parts. 


t 


Plates CCLXXT. CCLXNIT. The Triumphal Arch of L. S.SEvER U s, 
by 5. SERLIO, 


By the Plan of this Arch we are fhewn, that it was very magnificent, but 
as the Entablature is broken back over every Column, it’s plain that thofe Co- 
lumns were ufelefs, as having nothing confiderable to fupyort, which is ce n- 
trary to their Inftitution ; therefore to have made thofe Columns ufeful, and 
Ornaments at the fame Tune, the Entablature fhould have been continued 
entize, which would have given a Grandeur to the Whole, greater than 
Words can exprels. The particular parts of this Arch are fhewn at large in 
PETO (CCN wherein F reprefents the Mouldings of the Bafe of the Fe- 
deftals, which is as noble as the Cornice to the Fe jeftal, under E the Pa e to 
the Column, is flrange. The Sub-plinth to the Bate of the Column, marked 
E dered, in cafe that the Cornice of the Pedeftal is much above 


Ss is well co 
the Eve ; for was the Plinth under the Torus to fland on the Pedetlal, the 
Projection of its Cornice would totally ecliple it. The Bale to the Column js 
of the dick Compofition, the Aftragal on the upper ‘Torus only excepted, 
and is very good. It is fomething very uncommon to fe Modillions in an 
fimpoit, as are in G, which is the impoft to the middle Arch ; bur if we con- 
fider, that at that Height there might have been a Floor within, whofe Joifts 
were laid out, to ftrengthen the upper Members, they were therefore very 
proper. The impoft G, which belongs to the Side Arches, 1s a horrid Com- 
pofition, but the Architrave, Freeze and Cornice, B, is very good: And hee 
again is another Example of the Coroza, finifhing with a Fillet or Regula, 
without any Cywastinm whatfoever, 


Plates CCLNXUL CCLXNIV. The Triusmphal Arch at Benevento, 
by 5. SERLIO. 


By the Plan of this Arch it is evident, that all the Centers of the Columns 
are in eng Right Line, and therefore I am furprifed that the Entablatuye was 
not mad. entire as the Pedeftals are; ‘tis true, that the bringing the Enrabla- 
ture and Parapet over the Arch, before the Sides, doth give fome Majcfty to 
that part; but then to break over the two extream Columns, and bring them 
forward alfo, is very poor and trifi 5, not to be practifed by any that would 

u Judge of Architecture. To have made the middie put truly 
aly e Coinmns fhoald have advanced quite clear of the Wall, with Pt- 
uiters behind them to fupport the returned Entablatnre on cach Side. In 
i CCLXXIV. the feveral Members of this Arch are exhibited at large, 
u which the Entablature C, and the Bafe and Cornice to the Parapet A B, are 
very pretty Compolitious, 


Plate 


a LK 


The Principles of GEOMETRY. 309 


a e a a a 


Plate CCLXXV. The Gallery at Belvedere by BRAMANT. 


l eaxnor tell what bewitched fo many of the ancient Architects, to 
break the Entablatures over their Columns as here is done, in this, and 
many other of their Examples; fince that the only Way to make all Build- 
ings truely grand, is to avoid Abfurdities, and {mall parts; for as the Archi- 
trave is the Balis of the Entablature, it ought not to be weaken’d, by being 
broken into many parts, thereby having a regular Bearing in fome parts, and 
not any in other parts, which is abfurd. The Gallery here reprefented would 
have been very grand, had not its Entablature been broken over every Pair of 
Columns, on which the Architrave has a regular Bearing; but the Archi- 
traves over the Arehes have no Bearings at all, fave that in the Wall over 
which they lye, and therefore are abfurd 5 as are alfo the little parts, into which 
the Entablature is broken. ‘The principal Members of this Arch are exhi- 
bited at large in the lower part of this Plate. 


Plates CCLXXVL CCLXXVIL The triumphal Arch of Cox- 


STANTINE, by S. SERLIO, 


As the Columns of this Arch do advance clear of the Building, and havc 
Pilafters behind them, to have made this Entablature in one continued Piece, 
would have been furprifingly grand and noble; but to break it over every Co- 
lumn is monftroufly fhocking, and feems to intimate, that they were not 
Matters fufficicnt to carry its Architrave in Stone from one Column to the 
other. In Plate CCLXXVIU. is exhibited the principal Members of this Arch 
at large, wherein are many fine Compofitions, well worth our Confide- 
ration. 


Plates CCLXXVIIL CCLXXIX. The Compofite Order, by A. Par- 
Lapto, V. Scamozzi, M. J. Barozzio, of Vignola, and S. 
Seruto, by Mr. EvELYN. 


Ln Complaifance to many, who delight in Mr. Evelyn's Method of deferibing 
the Orders by Modules and Minutes, with their Proje¢tions accounted from 
the central Line, I have therefore, in thefe two Plates, reprefented the Cem- 
pofite Order according to the above Matters in that Manner, wherein we may 
obferve the Entablature of Serlio, whofe Cornice is really Tufcan, to be (be- 
yond all Manner of Doubt or Difpute) the very worft Compofition of Mem- 
bers that have been yet placed over the Compofite Capital, with which they 
have no Kind of Conneétion, or Affinity of Parts, and is therefore unworthy 
of our Notice. 


Plate CCLXXX. The Compofite Order entire, with the principal 
Parts of the Pedeftal at large, by S. Le CLERC. 


Tu» Module, by which this Mater proportions the parts of this Order, is 
the Semidiameter of the Column, divided into 30 min. To proportion this 
entire Order to any Height, divide the given Height mto 30 mod. and 20 
min. that is, divide the Whole into 91 parts, and eaeh part will be equal to 
20 min. and confequently the Diameter of the Column is equal to 3 of thofe 
parts. 

Tue Height of the Pedeftal is equal to 6 mod. 1 min. not 16 min. as ex- 
prefed in the Plate. The Height of the Column, including its Bafe and Ca- 
pital, is 19 mod. and şo min. (not 20 min. as exprefled in the Plate) and the 
Height of the Entablature to 4 mod. and iy min. The Height of the Bafe 


4H to 
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to the Pedeftal is 34 min. and one half, and its Cornice to 16anjn. The 
Height of the Bafe to the Column, is equal to its Semidiameter, and of its 
Capital, to 2 mod. and to min. The Diminution of the Shaft is 8 min. The 
Height of each Member is exprefled by Minutes, and their Projections are 
accounted from the Upright of the Die, and of tke Column. 

Tue Mouldings, that compofe the Bafe and Cornice to the Pedettal, and the 
Bafe to the Column, are in general very noble, and worthy of- limitation. On 
the Right-hand of the lower part cf the Plate is the Vale of the Capital, 
under which is its Plan; and on the Leit of the following Plate are the orna- 
menta! parts of the Capital at large. 


Plate CCLXXXIL. Compofite Entablatures, with Tmpofis, and the or- 
namental Parts of the Capital at large, by S. LE CLERC. 


Tre Height of the Entablature being 4 med. and 18 min. give 40 min. to 
the Architrave, +4 min. to the Freeze, and y4 to the Cornice. Both thete 
[ncablatures have the Uprights of their firit Fafcia’s of their Architraves of 

o min. or I mod, in Projection from the central Line, as being made for Pi- 
| afters without Diminution. The Impoits are beth compote a of the fame Men 
bers, but difter in their Heights, the under {mpoft having 3+ min. Altitude, 
anul the upper but 30. The Members that compoie the Entablatures are well 

thofen, and have a very good Effect. The Volute on the Right-hand is de- 
ferib ed by Method Il, in Plate Zier Pree. hemes ural Leaves, ere. 
of the Capital are hore fhewn at large, to be oftentimes copied fingly, that 
thereby the young Student may be cl! acquainted with cacl particularly, 
and with Paie and Delight reprefent them ame exactly in Conecrt in their 
proper Places of the Capi tal, 


Plate CCLANXIL Compolite Entablatures, bapofts and Intercolum- 
nations, wiih the Compolite oz the Jonick Order, by 5. LE CLERC. 
latu res reprefented by this Matter, the one for 
has but 26 min. Projection; and th 1¢ other for 
a Pilaiter, where it has 30 min. Projection; the lalt of which has a perpendi- 
cular Freeze, and the former a convex, or fwelling Freeze. But the Mem- 
bers in both theie Entablatures are of the lame Kind with thole in the latt 
Plate, and differ only in their Heights 3 for, as the Entablature of the lait 
Plate confifted of 4 mod. and 13 min, theie here are, one of 4 mod. and ro min. 
and the other of 4 mod. and 12 min. in Height. Here are alfo three Inipolts, 
whole Members are the fame as thote in the laft Plate ; but their Height ae 
all various, and their Architraves are differcnt; theretore their Choice i i ae 
Difcretion, as the Nature of the Place, wherein they are to be ufed, doth 
require. This Plate doth alfo reprefent the Compefite Order on the Jonick, 
where the Celumns are placcd in Pairs, and wherein the Intercolumnation 
of the Compofite is regulated by that of the /ovick, because the central Line 
of the upper Order mult be exa tly perpendicular over the central Linc of 
the lower Order, as has been al Ircady obferved. We have here alfo the In- 
tercolumnatiors ef this Mater ier this Order in Portico’s, or Colonides, and 

underneath is an Arcade of fingle Columns without Pedettals. 


Flere are two other Ental 


ti 
a Column, where its Architrave has | 


Plate CCLXXXUL Compofite Arcades, by S. LEC LERC 


Tue uppermoft Figure on the Left-fide of this Plate is another Arcade 
without Pede eltals, which is to be made with fingle Columns, or Columns in 
Pairs; the other four Examples are all with Pedett als, and very grand Defigns; 
and efpecially thofe crowned with the Balluftrades, Statues, and ‘Trophies of 
War. The Intercolumnatioas of cach are expreiled by Modules and Minutes. 

Plate 
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Plate D, to follow Plate CCLXXXIN. Compofite Sofite’s, &c. by 
S. LE CLERC. 


We have here another Entablature of 4 mod. and 1s min. in Height, 
whofe Architrave, projecting but 26 min. is therefore calculated for a Column. 
Here is alfo another Impoft of 34 min, in Height, with a View of the Key- 
ftone of the Arch, as well in Profile, as in Front, with its particular Meafures 
of Height and Projecture, The Quadrant, number’d 1, 2, 3, 4. 3, 6, repre- 
fents one 4th part of the Plan of the Bafe of the Shaft, divided into {quare 
Flutes and Fillets, inftead of circular Flutes. The two upper Figures repre- 
Tent the Plans of the Sofito’s of the Cornice, and Manner of returning it, 25 
well at an internal, as an external Angle. 


Plate CCLXXXIV. The Compofite Pedefial by J. Mavu-cL ER 


Tue principal parts of this Order being demonftrated in Plate CCLI. I fhall 
therelore proceed to the Divifion of the parts of the Pedellal, whofe Height 
being divided into ro parts, give the upper 1 to the Height of the Cornice, 
and the lower 1 to the Height of the Bale ; then divide the Height of each 
into 7 parts, and fubdivide them again, as on the Right-hand is exprefled ; the 
remaining 8 parts is the Height of the Dic, whole Diameter is equal to half 
its Altitude. 


Plate CCLXXXV. Two Examples of Compolite Eatablatures, with 
the Capital, Bafe, &c. by J Mau-cxierc. 


Antuo’ this Mafter has made choice of two very bad Compofitions of 
Members for Freezes and Cornices to this Order, which he has here exhibited 
jn the fame Figure, yet his Architrave and Capital are pretty tolerable, and 
his Bafe to the Column is very good. The Height of the Bafe to the Column 
3s equal to 1fs Semidiameter, and the Diminution of the Shaft is one Sth of its 
Diameter. The Members of the Bafe are found by the Divifions and Subdivi- 
fions on its Left-hand, and the Pro‘cétion of its Phnth is equal to one 4th part 
of the Diameter, and that of the Pedeltal is the fame before the Upright of 
the Die: Or otherwife, divide the Breadth of the Die into 6 parts, and give 1 
on each Side to the Projeétion of the Plinth. By the three Circles over the 
Capital, to which the two upright Lines of the Shaft are Tangents, “tis evi- 
dent, that the Height of the Entablature is equal to three times the Diameter 
of rhe Column at its Aftragal, and that its Architraye, Freeze and Cornice are 
equal to each other. 


Plate CCLXXXVL A perfpeđive View of the Compofite Capital, by 
J. MAU-CLERC 


Tuts Bafe and Capital is very different from tho’e in the laft Plate, that 
Bafe being very good, and this monftroufly bad, here being thofe wretched, 
little Aftragals placed between the great Torufes, of which I have often com- 
plained. The Leaves of the Capital are of the Parfley Kind; and indeed I 
think the whole Capital to be an extraordinary Compotition. 


Plates CCLXXXVIL CCLXXXVUL The aforefaid Compolite Lu- 
tablatures at large, with their Enrichmeuts, by J. Mau-cLerc, 


As the Compofition of the Members in the two upper parts of thefe Cor- 
nices 
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nices are not good, it may be a Matter of Surprize, why I exhibit them again 
here at large. To this J anfwer, That, altho the Members themfelyes are not 
well chofen for the Places they are employed in, yet their Ornaments are very 
grand and noble, and teach us how to enrich thofe Members in a very grand 
Manner, in their proper Places, when required. 


Plate CCLXXXIX. The Compofite Order by C. PERAULT. 


To proportion this Order to any Height, divide the given Height into 46 
parts; give 190 to the Pedeftal, 30 to the Column, imc¢luding its Bafe and Ca- 
pital, and 6 tothe Entablature. Thefe parts this Matter calls Modules, of 
which three are equal to the Diameter of the Column. To divide the Pede- 
fial into its Bafe, Die and Cornice, divide the Height into 4 parts, of which 
give the lower 1 to the Height ofits Bafe, and half the upper 1 to the Height 
of the Cornice. To divide the Mouldings of the Bafe to the Pedeflal, divide 
its Height into 3 parts, of which give the lower z to the Height of the Plinth, 
and the upper r to its Members, which fubdivide into to, and give to each, as 
there exhibited. To divide rhe Mouldings of the Cornice to the Pedeftal, di- 
vide its Height into 12 parts, and give to cach, as there exhibited. The Height 
of the Bafe of the Column is equal to its Semidiameter, and its Height being 
divided into 4, give the lower 1 to the Plinth; the remaining 3 parts divid- 
ed into 5 parts, give the upper 1 to the upper Torus; the remaining 4 divided 
into 3 parts, give the lower r to the lower Torus; the remaining 2 parts di- 
vided into 3 parts, give 1 to each of the Scotia's, with their Fillets, and the 
other 1 to the two Aftragals. The Height of the CinGure is equal to two 3ds 
of the upper Torus. To determine the Proedure of the Plinth to the Bafe 
of the Column, divide the Diameter of the Column into Iş parts, and give 3 
to each Side for the Projection of the Plinth. To determine the Proyettion of 
the Bafe and Cornice of the Pedeffal, make p o equal to one 4th of the Diame- 
ter of the Column, or a parts, tor the Projection of its Bafe, and ¢ a to 4parts 
and a half, for the Projection of the Cornice. The other Members are deter- 
mined from thofe equal parts, as by Infpeétion is very plain, 

‘Tue Diminution of the Shaft is two rsths of the Diameter, and the Height 
of the Capital 3 mod. and three sths, which being divided into 7, give the 
upper 3 to the Height of the Volutes and Abacus, and the lower 4 to the two 
Heights of Leaves; which being divided into 6 parts, and the others above into 
8 parts, from thence all the Members and Leaves are determined. To divide 
the Entablature into its Architrave, Freeze and Cornice, divide its Height in- 
to 20 parts, give 6 to the Architrave, as many to the Freeze, and the upper 
8 to the Cornice ; then divide the Architrave into 18, and the Cornice into 
10, and give to each Member, as Infpection doth exhibit. Lafily, The Projec- 
tion of the Capital is equal to the ProjeGion of the Plinth of the Baie to the 
Column, wanting 1 part ; and the Projections of the Tevia of the Architrave, 
and of the Cornice, are both equal to their own Heights, Thus much for this 
Matter, who would have finifhed his Orders tolerably well, had he not (French- 
manlike) introduced the dimall Aftragals in the Bate of his Column, and crowd- 
ed into the Tenia of the Architrave one Moulding too much, which make the 
firft look little and trifling, and the other heavy and difproportionate. 


Plate A A, to follow Plate CCLXXXIX. The Compofite Order, by 
L Jones, 


Tuts Plate exhibits the uppermoft Order in the Royal Chapel (commonly 
called the Banguerting-houfe) at White-hall, in which the moft remarkable 
Thing is, that the Capital has but one Row of Leaves ; there are likewife two 
Things in this Buildings, which, I cannot but think, are very great Abfurdi- 
ties, notwithftanding it was defigned by fo great a Mafter, and is, by many, 

efteemed 


The Principles of GEOMETRY. EnA 


efteemed a perfe& Piece of Archite&ture : (1) The Pilafters are diminifhed, 
which has a very ill Effe@t at the Angle of the Building, making the Wall ap- 
pear not to ftand upright upon its Batis. (2) The Entablatures, both of this, 
and the lower Order, are broke back over every Column and Pilafter, the Ab- 
furdity of which 1 have before fhewn, and therefore [fhall not enlarge upon 
it here. The parts of this Order are determined by Feet, Inches, and Parts, 
as are all the other Orders of this Matter, 


Plate BB, to follow Plate A A, after Plate CCLNNXXIX. The Com- 
polite Order, by Sir C. WREN. 


Tuis Example is taken from the Infide of St. Szvz¢hiz’s Church in Canzon- 
Jfiveet, which is one of the many, built by this Mafter after the Conflagrati- 
onof the Cizy in 1666; the Members are determined by Feet, Inches, and 
Parts, as are his other Orders. 


Plates CCXC. CCXCL. The Compofite Order entire, with its Pedeftal 
aud Capital at large, by Mr. Gunes. 


To proportion this Order to auy Height, Fig. I. divide the Height into s 
parts, and give the lower 1 to the Pedeftal ; the other 4 parts divided into 6 
parts, give the upper 1 tothe Height of the Entablature, and the lower + to 
the Height of the Column, which divide into to parts, and take 1 for the Di- 
ameter of the Column, whofe Diminution is one 6th of the Diameter. To 
divide the Pedeflal into its Bafe, Die and Cornice, Fig. 1}. divide its Height 
into 4 parts, give the lower 1 and one 3d of the next to the Height of the 
Bafe, and halt the upper 1 to the Height of the Cornice. To divide the 
Members of the Bafe, Fig. IV. Plates CCXNCI. CCXCUI. divide its Height 
into 3 parts, give the lower 2 to the Height of the Plinth, and the upper 1 to 
its Mouldings, which divide into 4 parts, and fubdivide the 2d and upper q 
mto 3 parts, and give to cach Member, as there is exhibited. To divide the 
Members of the Cornice, divide the Height into 6 parts, which fubdivide, as 
exprefled, and determine cach Member, as is exhibited. The Projection of 
the Pluih to the Bafe is cqual to the Height of its Members, as alfo is the 
Projection of the Cornice, beyond the Plinth of the Bafe to the Column, 
The Height of the Bafe to the Column is equal to its Semidiameter, which 
being divided into 3 parts, as in Fig. I. Plates CCNCL. CCXCIIL give the 
lower 1 to the Plinth, whofe Projection is equal to one 6th part of the Dia- 
meter ; the other 2 parts being each divided into 5 parts, give the lower 2 to 
the lower Torus, the upper 2 and a half to the upper Torus, and to the other 
Members, as In{pection will inform you. The Height of the Capital, Fig. 11), 
PIL CONC. CCNCL is x diam. and one 6th, which being divided into 7 parts, or 3 
parts anda half, and the lower 2 being cach fubdivided into 4. parts, from thence 
you fce, that the Heights of its Leaves, their Foldings, Volutes, and Abacus, are 
determined. Underneath the Upright of the Capital are Plans of one quarter 
part ofa Column, and of a Pilafter, with the Projeétion of their Capitals ; and 
under thefe are Views of the Volutes of the Capital, both at its Angle, 
and in Profile, wherein ‘tis to be noted, that the Volute is the fame, as in the 
{onick Capital. 


Plates CCXCH. CCXCIIL The Compolite Entablature, by Mr. Gres, 


Tue Height and Projection of this Entablature is the fame as the Corinthi- 
an ; and its Height being divided into 10 parts, give 3 to the Architrave, as 
many to the Freeze, including the Aftragal, (which is a part of the Freeze) 
and 4, to the Cornice. The Height of the Aftragal, with its Fillet, is equal 

41 to 


aaa o o aaa’ a aaa a a e 


314 The Principles of GEOMETRY. 


2 nt 


to one 16th of the Height of the Cornice, or one 4th of a fourth part, as 
in lag. VI. the Cornice at large is exprefied. The Height of the Cornice 
being fubdivided into 16 pa arts, give to each Member as seb feet, Jee, WI 
is the Architrave at large, whofe Height divided into 4 parts, and tae 
ded, give to cach Member its parts, as exprelled, The Projection of the Cor- 
nice is divided into 4 parts, and thote fubdivided again into 6 parts (as agair 
the lower part of the Cornice at large is exhibited) from which Divitions the 
al Members of the Cornice are determined. This Cornice is very 
plain, and cafy to be delineated; ‘tis taken from the lontek Modillion Cor 
nice, which differs froin this only in the Kind of the Modilhon. The Line 

AB, in Fig. VL reprefents the central jane of the Column, and the Line 

CD, the upright Line over the dim 1 part of the Column, {rem whence 
the Projection of the Cornice is acct d The Scale divided into 4 parts, 
and thoje firbdivided into G6 parts, for determining the Projections of the 
Members in the Corni ce, is alfo the Scale by which the Medillions are pro- 
Portion dE re make the Breadth of cach Modillion equal to y parts of 
that e, Which divide again in 2 and fet off 1 on each fide me the Pro- 
jection of the M ms Ovolo, or Capping. Thete being done, the Diftance, 
from the central ine of one Modilfion to the central Line of the next, wil 
be equal to the Semidiameter of the Column precifely. Fig. V. reprefents 
the } ave to this Order, for the proportioning of which 


icve 


| and Archit 
(as alfo the Impolts of all the other Orders) take this 
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Maxe the Height of Impotts to Arches equal to one 8th of their Openi 
which divide 1 ae parts, give the lower 1 to the Height of t 


ot Freeze ot the Impoft, and the upp cr 2 to the Mouldings, whic 


ie i codicular Scale directs, The Height of the Allra al, at the 
cf the Freeze of the Impolt 1s eq jual to one 6th ef the Impotts Heigh 
divide into 3, give 2 to t i and 1 to the Lift. The ie 
Hai be equal to the Semidiameter 


nd, and the Breadth of the arched Architrave 


thereto. In the Fu/eaw and 


alwavs be equal 


ftanding 

Dortek, divide the 1 i h of the Architrave into 3 parts, and give one to 
the ; bat in the Jorick, Corinthian, ant r 
fit t AS Bread th into 12 pur make the Pi rojection 
equal to parts. The Architrave of this, and of the other Orders 


Se, ti a the Members divided by the horizontal Scales, eich are 
and caly, us to be underitoed at the firit Infpection. 


lo very plan 


Plate CCXCIV. Jntercolunmations for Arcades and Colonades, &c. by 
Alr. Greggs. 


{His nts the Intercolumnations of Columns in Arcades and 
Perifylians, or Colonades, or Portico’s; of which the uppermeft Fi 

Arcade wi tals. the middle Figure an Arcade without Pedcflals, and the 
lowcrmoft the Manner of p lacing Columns, fingle or in Pairs, in Colon 1deS, 
Galleries, Purtivas, &c. whole : Meafurcs are in ‘general denoted by D.aimicters 


and Parts. 


WC 1s ail 


Plate CCNCV. Compofite Doors with Exotick Pedeftals, by Mr. 
Ginzs. 


The Fi em es A and B reprefent unto us three Defigns for Frontifpieces to 
Docrs, and every one very good: That of A is a tquare-headed Door, to be 
made either with three quarter Columns, or with Pilaitcrs ouly, as in its Plan 


15 
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is exhibited. The Figure marked B may be finifhed cither with a Pedi- 
ment or Balluftrade, and therefore it may be underftood as two Deligns, 
which, as Figure A may be executed cither with three quarter Columns, or 
Pilaflers only, as may be alfo feen by the Plan; or inftead of Pilafters only, 
they may have intular Columns placed betore the Pilafters, which laft is much 
the moft grand Manner. 


Figures C, D, Exotick Pedeflals. 


By Exotick Pedeftals, we are not to underftand Pedeftals natural to ano- 
ther Country, and prcierved here by an artful Imitation of the Clime, as 
Gardencrs do, to preferve and continue the Growth of Plants brought from 
forcign parts, which they call Ewotsck Plants; but, fays he, L mean they are 
fuch as have their Mouldings otherwife formed, and adorned, than the re- 
gular Pedettals that belong to cach Order, which are ufed generally for fup- 
porting of Statucs or Vales in Gardens, gre. not but thoit Ornaments may be 
tupported by regular Pedcilals. lf we oebferve the Mouldings ef the Cornices 
and Bafes to theie Pedeltals, we find, iit, That the Cornice on the Right is 
compofed of a Regala, a Plat-hand, or Fafcia, with an Ovela and a Cavet 
under it ; and the Cornice on the Left, we ite, 1s compofed of a Regul 
Plat-band, or Fafcia, with a Cima recta, and Cavetio under it. 2dly, * 
Bafe on the Right-hand is compofed of a Cavetzo, an Afira 


5 


ragal, a Cima reifa 
inverfed, and a Plinth ; and that on the Left of a Cavetfo, a Ci 
verled, a Torus, and a Plinth; all which are Members zoz otherw 
as this Mafler (abfurdly) fays they are, than the regular Pedeftals ; but are 
only differently compoled, with the fame Forms, as in the regular Pedefkais 
of the Orders 2 nor are the Enrichments new; for m many of the Mattcrs 
aflembled in this Work, we find the fame Members, as here {hewn in thefe 
Pedefials, enriched with the fame Ornaments; and indeed, ‘tis my Opinion, 
that from thofe Mafters thefe Ornaments have been taken, and given us here 
as Rarities of Northern Growth. The Height of thefe Pedeftals, and Manner 
of dividing them into their Bate, Dado, or Die, and Cornice, this Matter has 
forgot to tpeak of, fo that Jam under a Neecility cl citablifhing 


3 offa 3 
Aiea m- 


fe formed, 


A GENERAL RULE for dividing an Exotick Pedeflal into 
its Bafe, Die, and Cornice. 


Diıvrpe the given Height into 9 parts, give 3 to the Bafe, 4 to the Dic, 
and 2 to the Cornice; make the Breadth of the Die equal to irs Height, and 
every Member of common Projection. To divide the Bafes and Cornices into 
their Mouldings, divide the Height of the Bale into 9, and the Cornice into 
6 parts, which dubdivide again, and give to each Member fuch parts as are 
cshibited in cach. Thus much by Leave of this Matter, until he affigns a 
new and better Proportion, than I have done, for completing thefe Kinds of 
Pedeftals. 


Plate CCXCVL A geometrical Elevation, Sofito, and Profile of the 
Corinthian Modillion, by Mr. Gisps. 


To defcribe the fpiral Lift of the Volutes to this Modillion, (1) Divide its 
Height into 8 parts, and from the Angle 7, fet feven of thole parts towards 
the Left- hand, and then proceed to defcribe the Volute, as tor the Tonick 
Capital. (2) Divide the Perpendicular, that limits the Projection of the finali 
Volute, into the fame Number of parts, and equal to thofe, that limit the 
great Volute on the Right. (3) Divide the upper 4 parts caeh into 2 parts, 
and let thefe 4 parts be eonfidered as 8 parts; this done, fet off 7 of thefe 8 
parts, from the faid Perpendicular Line, towards the Right-hand, on the low- 

er 
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cr Line of the Cima rever fa, from whence draw a Line parallel to the Perpen- 
dicular, to bound the Right-hand Side of the Volute; then will the Height 
of this Volute be equal to 8, and its Breadth to 7 parts, which is juft the fame 
Proportion, as the great Volute hath ; and by the fame Rule dettribe this Vo- 
lute alfo. Now, as the finall Volute ends at the Point F, and the great Vo- 
lute at the Point L, the next Thing is, How to join thofé two Volutes, fo that 
their Arches may meet each other at Right Angles: To effe& this, draw the 
Fine F L, which bifect in D, divide F D and D L into two equal parts by the 
two Perdendiculars, E F and BH, which faid perpendicular Lines continue, 
until they meet the Cathetus of both Volutes, which are the two Centers, on 
which deferibe the Arch F D and D L, which will join together the two Vo- 
lutes, as required. Nore, the Out-line of the Lift is deferibed on the fame 
Centers, it being concentrick to the firit. Nore alfo, that the dotted Curve 
is the true Curve ; the other full-lin'd is the Curve of this Matter, which, not 
meeting the two Volutes at Right Angles, is therefore falfe, and his Method 
of deferibing it rejected. 


Plate CCXCVIE. Three Entablatures for Doors, Windows, or Niches, 
by Adr. Giggs. 


Tarse Entablatures are of three Kinds, os. Fig. II. of Tu/can, Fig. U. 
of Derick, and Fig. I of Lowick, and which are in gencral very good. To 
proportion thefe hutablatures to the Height of any Window, Door, or Nich, 
divide the Height into 4 paris for the Ta/caz and Dorick, and into 5 for the 
lonwck: Make the Height of the Entablature equal to r of thofe parts, 
which divide into their Architraves, Freezes, and Cornices, by firft dividing 
the Height into 3 parts, of which the lower 1 is the Architraye, three rhis 
of the neat 1 is the Freeze, and the remaining 1 and one 4th the Cornice ; 
fubdivide thet again, that is, the Architraves each into 4 parts, and the Cor- 
nices into 6, y, and 7 parts, which InfpeGtion doth demonftrate, 1 here mult 
blerve, that F think the fwelling Freeze to Figure IL whofe Cornice is a Do- 
rick Compolition, fhould have been upright, and the {welling Freeze given to 
Figure }. which is of Jozi Compofition, and therefore are more properly to- 
Corbei 


Plate CCNCVIH. Profiles of Block Cornices, by Mr. Giggs. 


Tue Manner of proportioning thefe Kinds of Cornices to Buildings, being 
already declared in Plate NLV. I fhall therefore only add, that thefe Profiles 
are here given for further Examples, not only to fhew their various Compofi- 
tions, but how this Mafter perfifts in his erroneous Method of placing his 
Rutticks under them, which fhould have been in the Places of the dotted Ruf 
ticks, as I have before obferved. Fig. GH is an Architrave, Freeze and Cor- 
nice, tora Door, Window, or Nich, by Palladio, whole Heights are thus found 
divide the Height of the Hntablature into 25 parts, give $ to the Architrave 
4 to the Freeze, and ro to the Cornice. 


Plate CCNCIN. Three Entablatures jor Doors, Windows, or Niches, 
by A. PALLADIO. 


Tuese Entablatures have cach a fwelling Freeze, but their Cornices and 
Architrayes have their Differences, as thole of Mr. Gibbs, and therefore I can- 
not think, that the fame kind of Freeze is proper to all of them. To pnd 
the Heights of the two upper Architraves, Freezes, and Cornices, divide the 
given Height into 12 parts; give 4 to the Architrave, 3 to the Freeze, and y 
to the Cornice, in cach Example: But, zo fxd the Heights of the Architrave, 


Freeze, 
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Freeze and Cornice, in the loweft Example FE, divide the given Height into 
85 parts; give 32 to the Architrave, 13 to the Freeze, and 40 to the Cor- 
nice, whofe Members divide as the Subdivifions exprefs. 


Plate CCC. Mouldings for fmall Pannels, by Mr. Grsxs. 


Here are five Varieties of Mouldings reprefented, of which the firft is a 
fall Ovolo, over a Cavetto, on an Affragal; the fecond, a Cavetfo, over a 


Cima reverfa, on an Afiragal ; the third, a Coma reverfa only onan Afira- 
gal; the fourth, a Cima rea on aCavetto; and the lait, an Ovolo only on an 
Aftvagal, and that on a Cavetto. Thefe Mouldings are divided in their 
Heights by the perpendicular Divifions on the Right-hand Side, and their 
Projections by the horizontal Divifions on the upper part of cach: They are 
in general very good, and their Ornaments are well confidered and very 
rich. 


Plate CCCI. Large Mouldings for Panels or Pitlure Frames, by Mr. 
GIBBS. 


Tnese Mouldings are alfo very rich and well proportioned, and wherein 
is a good Variety; the upper one confifts of an Ovolo and Cavetto, the fe- 
cond of a Cima reverfa and an Attragal, and the lower of an Ovolo and 
fall Cavetfo over the Freeze. ‘The Freeze of the upper iş enriched with 
a plain Fret, that of the Middle with a /a¢ravian Scroll, (but not the very beft 
that } have {cen) and the lower with circular Laceings and Rofes : The lower 
or inward Mouldings are alfo different, and varioufly enriched with proper 
Ornaments, which have a noble Effeét. The perpendicular Scales, denote 
the parts by which their Heights arc determined, and the horizontal Scales, 
which are each equal to one 3d of their Heights, their Projectures. 


Plate CCCIL The Spanifh Order entire, by S. Le CLERC. 


As this, and the Frevch Order which follows, are no other than compofed 
Orders, 1 have therefore placed them to fucceed the Compofite Orders of the 
preceding Mafters. The great Difference of this Order from other Mafters, 
confifts chiefly in its Capital and Ornaments of the Freeze, which they en- 
rich with the terreftrial Globe, embraced with Cornucopia's, alluding to the 
many parts of the Earth fubject to them, and which, ‘tis faid, are fo nume- 
rous, fo large, and fo fituated, that the Sun is always fhining upon fome one 
or more of their Dominions. The Capital is of the fame Proportions as the 
Corinthian, and its Volutes alfo; but the Leaves are of another Kind, charg- 
ed with a Kind of Husks, which have no difagreeable Effect. The Module, 
by which the parts of this Order are determined, is the Scmidiameter of the 
Bafe divided into 30 min. To proportion this Order, divide the given 
Heights into 30 mod. or parts, of which, give 6 mod. and 20 min. to the 
Pedeftal, 19 mod. and 25 min. to the Column, including its Bafe and Capital, 
and. 4. mod. and ry min. to the Entablature. To divide the Pedefial into its 
Bafe, Die, aud Cornice, give 35 min. to the Bafe, 16 to the Cornice, and the 
Remainder to the Dado or Die. The Height of the Bafe is equal to the Se- 
inidiater of the Column, and the Capital to 2 mod. and 10 min. and fome- 
times to 2 mod, and 1y min. as the Capital at the Bottom of this Plate on 
the Right-hand is ; where the Heights of the Husks, Leaves, Volutes, and 
Abacus, are each fignified by Minutes. The Heights and Projectures of the 
feveral Members in the Bafe and Cornice of the Pedeftal, and Bafe and Ca- 
pital of the Colin, and of its Entablature, are determined by Minutes, as 
before in the other Orders. 


4k Plate 
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Plate CCCHL Five Entablatures of the Spanith Order, with its I- 
pots, by S. LE CLERC. 


Tue Entablatures of this Plate are not of the worft Compofitions, and 
therefore I recommend them to the Confideration of thofe who delight in 
new Inventions. 


Plates CCCIV. CCCV. futercolumnations of the Spanith Order, with 
the Sofito of its Cornice, alfo the Cormthian Order on the Spa- 
nilh, the Spanifh ov the Roman or Compofite, and the Corinthian 
on the Spanith and Roman, by S. LE CLERC. 


Iw Plate CCCIV. we have five Examples of Intercolumnations, of which 
the firft are Intereolumnations proper for Portico’s and Colonades; the nest 
two for Arcades without Pedeftals, and the lower two for Arcades with Pe- 
deftals, and thofe cither with Columns in Pairs, or fingle Columns. The 
Meafures of every Example are Modules and Minutes. ‘The feveral Figures, 
and equal Divifions in the Entablature of every Example, denote the Num- 
ber and central Lines of each Modillion, between every two Columns in each 
dntercolumnation. On the Left-hand Side isa Plan of the Entablature, exhi- 
biting the Manner of placing the Modillions, and returning the Sofito, as 
well at an eaternal, as an internal Angle. Thefe being the {everal Interco- 
lumnations of this Order, J fhall now proceed to Plate CCCV. wherein we 
have three Examples of placing one or more Orders over another; of which 
the firft is the Corizthian upon the Spani/b, and wherein he is obliged to fet 
the Corinthian ona Plinth, becaufe the Height of the Windows cannot ad- 
mit of a Pedeftal, whofe Cornice would be too high for their lower parts. It’s 
to be here obferved, that this Mafter pays the greateft Refpect to the Corin- 
thian Order, by placing it above, as being (as it really is) the moft noble and 
elegant of all the Orders that have been yet, or may be invented. Jn his 
fecond Example he prefers the Spanifh above the Compofite, and indeed J 
think very juftly ; as that the Spani/b Capital is not much unlike the Corin- 
thian, and much more light and airy than the heavy Compofite ; and indeed, 
had Sir Chriflopher Wren at St. Paul's, placed his Compofite Order in the 
firft Story of that Building, it would have been much more agrecable to 
true Architecture, and to his Reputation alfo. On the Right-hand, at the 
Bottom, is his third Example, where he has placed the Corivthian trium- 
phant over the Spanifb and Compofite, and which being feen together in one 
Front, and well executed, muft appear very rich and magnificent. 


Plates CCCVI. CCCVIL The French Order, dy S. LE CLERC. 


In the firft of thefe Plates we have this Order entire, with the Pedeftal 
at large, and two Varieties of Capitals very prettily compoféd, and its En- 
tablature with a very rich and elegant Compofition. ‘This Order is meafured 
by Modules and Minutes, as the Spani/h and other Orders are. To propor- 
tion this Order is a Work of fome Trouble; as that its total Height is 
equal to 31 mod. and 12 min. which muft be reduced into Minutes, which 
are equal to 942. Now fùppofe the given Height be 20 Feet, we muft re- 
duce them into Inches, which are equal to 240, and then fay, 


As 942, the Minutes contained in the whole Order, 
ls to 240, the Inches contained in the whole Height, 
So is 30, the Minutes in 1 Module, 
To 7 Inches 3:4 which is fomething more than 7 Inches and + 
‘The 
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The Module being thus obtaincd, and being divided into 30 min. give 6 mod. 
22 min. to the Height of the Pedeftal, 20 mod. ş min. to the Height of the 
Column, including its Bafe and Capital, and 4 mod. ry min. to the Height of 
the Entablature. 


To divide the Pedeflal into its Bafe, Die and Cornice. 


Give 36 min. to the Bafe, 27 to the Cornice, and the Remainder to the 
Dic. The Height ofthe Bafe to the Column is equal to its Semidiameter, and 
the Height of the Capital to 1 Diameter and one 6th. The next Part of this 
Order is its Entablature, of which we have two Examples in Plate CCCVTI. 
which arc of different Heights, the one on the Right-hand being 4. mod. 15 
min. and the other 4 mod. and ro min. in Height, of which the firit has 39 
inin. to its Architrave, 42 to its Freeze, and 54 to its Cornice, and the latter 
hath 38 to its Architrave, 40 to its Freeze, and 2 to its Cornice. The Projec- 
tions are alfo different, the one having 52 and the other yy min. The Dimi- 
nution of the Shaft is 8 min. We have alfo two Kinds of Impoits and Archi- 
traves, with a direct or front View, and Profile or fide View of the Confole, 
or Key-ttone, enriched in a very clegant Manner, which, tho’ not proper to be 
ftri&ly copied, may be a good Help to Invention. 


Plate CCCVIII. The Grotefque Order for Entrances in Grotta’s, Her- 


mitages, &c. of my own Invention. 


Brrore a Frontifpiece of this Kind can be made, the Diameter of the Door 
muft be given, which divide into 4 parts, or one half into 2 parts, as in this 
Example. This being done, (1) draw a central Line and a Bate Line at Right 
Angles to it; on this Bafe Line fet on each Side the central Line the given 
Breadth, or Diameter of the Entrance, and divide each half into two parts. 
(2) Set on the Bafe Line one 4th part of the Diameter of the Entrance; trom 
the Sides of the Entrance outwards both Ways, as to 77, and from thofe 
Points draw Right Lines, as 27 (on the Right-hand, and the like on the Left) 
parallel to the central Line, which Lines are the central Lines of the two in- 
ward Columns. (3) Make 72 equal to half the Diameter of the Entrance, 
and draw ¿k parallel to 7 Z for the central Line of the outer Column. Per- 
form the like on the other Side, and then will all the central Lines of the four 
Columns be defcribed. (4) The Diameter of the Entrance being divided into 
4 parts, take 2 parts and a half, and {et it up on the central Line of the En- 
trance, y Times as to Z, or rather on onc Side, as on the Right-hand is done, 
where the outward Scale, which is equal to the whole Height, is divided into 
z parts. (x) Give half the lower 1 to the Height of the Sub-plinth, the 
upper 1 to the Height of the Pediment, above the Entablature, and the re- 
inaining 3 and a half to the Height of the Column and Entablature, which di- 
vide into parts, (as in the fecond Scale is done) give the upper 1 to the Enta- 
blature, and the lower 4. to the Column. The Height of the Entablature be- 
ing divided into 3 parts, give 1 to the Architrave, 1 to the Freeze, and i to 
the Cornice. (6) Divide the lower 1 of the outer Scale into y parts, and make 
the Height of the Bafe s 4, and Capital 28 27 of the Columns, equal to 1 of 
thofe parts. (7) Divide the Height of the Shalt into 7 parts, and give the 
2d, 4th and 6th to the Rutticks. The Height of the Cinéture is one 6th of 
the firft part of the Column, contained between its Bafe and the loweft Ru- 
ftick, as likewife is the Fillet under the Capital. The Height of the principal 
parts being thus determined, and the Diameter of the Columms being equal to 
one 7th of their Height, and Diminution to one 4th of their Diameter, com- 
plete their Shafts, giving Projections to the Cinétures and Fillets equal to their 
own Heights; make the Projections of the Bafes and Capitals, from the Cinc- 
tures and Fillets, equal to the fame. The Projection of the Sub-plinth 7 v is 
equal to the Diagonal Diftance y z, or g s, and the Projections of the Rufticks 

are 
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are terminated by Lines drawn from the Cinétures to the Fillets, parallel to 
the Shafts of the Columns. To determine rhe Impoft, divide OP, the fecond 
Ruftick, into 4 parts, and give the middle 2 to the Height of the Impoft. 
Fhe Projection of the Impoft is equal to one 4th of its Height. The Center 
of the Arch being placed on the Line F O, the upper part of the Ruftick con- 
tinued, the Diftance F M is a Right Line, and which is fo made to elevate 
the Arch; fo that the Projection of the Impoft may not take off or eclipfe a 
part of it, and caufe it to appear lefs than a semicircle, which it ought not 
to do. 


To proportion the Key-ffone to the Arch. 


Drvipe GF into 7 parts, and give 1 to one half of the Key-ftone, which 

1 divide into 2, and give 1 for the Defcent or Drop of the Key-ttone, below 
the Sofito of the Arch. The next Work is to propertion the Architrave and 
Freeze, fo that from a certain given Point of View they fhall appear of equal 
Height. To do this, (1) Let the Face of the Architraye y 29 be drawn, whofe 
Projection trom the perpendicular Line of the Column is cqual to that of the 
Fillet. (2) Draw Right Lines from the Top of the Freeze, and Bottom of 
the Architraye unto the given Point, and the Angle made there, by the meet- 
ing of thofe two Lines, being divided into 2 equal parts by a third Line, 
drawn from the Angle until it meet the Architrave, will cut the Architraye 
and Freeze into 2 Parts, as at the Points 3 and f, then will y 29 be the Height 
of the Architrave, and 3 8 the Height of the Freeze, which will appear equal 
to one another, becaufe they are feen under equal Angles, and the Part of the 
Freeze 3 4 will be hid, and have no more Effect on the Eye than if it was not 
there; therefore ‘tis evident, that to make the Freeze appear cqual to the Ar- 
chitrave at a given Point, the Height of the Freeze mult be greater than 
the Architrave, as much as is equal to the Height 34. It is tor want of 
knowing this Rule that the Metops in the Dorick Order do appear to be Pa- 
rallelograms of lefs Height than Extent, inftead of Geometrical Squares, as 
they ought to do; and the fame is alfo to be icen in Aezick Windows, which 
though made precifely fquare do not appear fo, becaufe the Projection of the 
Tenia of the Architraye in the firit, and of the Window-ttools in the latt, do 
echipfe a part of their Height in every Situation and View, when the Height 
of the Eye is below the horizontal Vines of their Heights: Therefore, betore 
a Work is erected, a Confideration fhould be firit made, of the moft common 
Place at which the Building will be viewed, and then to give to every part, 
next above cvery projecting Member above the Eye, tuch Allowances in Height 
as fhall preferve the Symetry and true Proporticn of the Whole, in the very 
fume Manner as if the Eye was placed at Right Angles againtt every of its 
parts atthe fame Time. The next Work to be done is to give the Corona its 
Projection, which is equal to its Height; and its Height being divided into 4 
parts give T to its Regule. The Ovolo on the Corona, l am jatisfied, was ne- 
ver uded above the Coroza, or any other Member in its ftead, by the Anci- 
ents (and of whom 1 have already produced fome fuch of their Exaniples in the 
preceding Plates) indecd, where Pediments are ufed, then there feems to be a 
Neceffity for a ter Projection to keep off the Weather, becaufe Pediments 
are never to be ufed but ever Doc ts, Windows, or other fuch Apertures, which 
requite to be fheltered more from Rains than any other parts of the Outfides 
of Buildings. The Height of the Ovolo is equal to one yth of the Pediment’s 
Height or Pitch, and as its Center is perpendicular over the Extreme of the 
Corona, and being a Quadrant, its Projection is therefore equal to its Height. As 
it is fuppofed, in this Defien, that the two middle Columns which carry the 
Pediment, come forward from the Line of the Columns, at the Extremes, 
1 diant. and a half char of the Pilafters behind them; therefore the Enta- 
blature is broke back from the Outtide of the muddle Column, and the fame 
Profile completed up to T, as is over the extreme Column up to W; laf, 
draw the Lines Z T, AV, ec. and complete the Pediment ; alfo divide the 
Diftance 
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Diftanee F.C into 12 parts, and make C D equal to 1 of thofe parts, then 
give 2 of thofe parts to each Trufs, and 2 to each Interval, and thus wul the 
whole Fronti{piece be completed. 

N. B. Pernars it may be asked; why I have placed an Ovolo to 
crown this Entablature, when 1 have declared fo much againit it in the Tuf- 
can Order? To this | anfver, That whereas thofe Orders are fuppoted to be 
wotked very accurately in Stone, the tooner their upper parts are decayed by 
Time, the lef beautiful they appear; and their bringing the Water down 
upon the Face of the Corona makes them ulelefs, becaule the Coroza is as 
well able to do that Work of ittelf, as when the Ovolo is on it: But as this 
Order is calculated for Entrances into Grotto’s, Subterranean Paffages, Her- 
mitages, &c. the more and fooner its parts are fractured and defaced, the more 
it is agrecable to thofe Works, and its introducing the Rain Water upon the 
Face of the Corona, thereby cauling it to become of a green Colcur, is rather 
a Beauty than a Detect, for the more ruinous and antient thofe Buildings feem 
to be, the nearer they approach the ‘Tafte of the prefent Age. 


Plates CCCIX. CCCX. The Englith Order of my own Compofition, 
geometrically divided by Mr. R. West. 


Taxes no doubt but that many will fay, 1 have given myfelf fome unne- 
ceflary Trouble in the compofing of this Order, finee that there are already fo 
great a Varicty among the feveral Matters here affembied : Indeed I muit own, 
that here is the greateft Collection that hath been yet (or perhaps ever may bc) 
feen in one Work: But then, to the immortal Shame of ourtelves, they are 
all either the Inventions of Foreigners, or Monkey Imitations of them, nor 
has any one Eug/ijoman, that I know of, ever yet attempted to compote an 
Order in Honour to his Country, as the Greeks, Latins, Romans, French and 
Spaniards have done, and it is therefore that T have taken the Liberty to 
annex this Order to the foregoing Colle€tion, which every one is to receive or 
reject at his Pleafure, and whole parts are divided as follows: Let AH (in 
the uppermoft Figure of Plate CCCIX.) reprefent the given Height of an en- 
tire Order. To fiud the Height of its Pedeftal, Column and Entablature, 
divide A H in the Middle, and thereon, with a Radius of half its Length, 
deferibe a Circle, as PMAIL, Gc. whofe Circumference divide into 12 equal 
parts, as at 1 LKQ, @&. whieh is eatily done, thus; fet one Foot of the 
Compafies in the Point A, and with the fame Opening that turned the Circle, 
mark the Points P 1; in like manner fet one Foot in H, and mark O K, which 
divides the Circle into 6 parts, bifect each of thefe, and the Whole is divi- 
ded into 12, as required, Draw the Right Line M1, cutting A H in B, 
then is A B the Height of the Entablature; alfo draw the Right Line NL, 
cutting the Line AH in D, then is D H the Height of the Pedeftal, and B D 
the Height of the Column, including its Bafe and Capital. To divide the 
Height of the Pedefial into its Bafe, Die and Cornice, divide DH in the 
Middle, and thereon, with a Radius equal to half its Height, deferibe a Cir- 
cle as g D pH, @e whofe Circumference divide into :2 parts, as before, at 
the Points 9, p, #, w, H, gc, draw the Right Line rp, and it will eut D H 
in E, then is ED the Height of the Cornice to the Pedeftal; alfo draw the 
Right Line z z, cutting D H in F, then ts H F the Height of the Bafe to the 
Pedeftal, draw the Right Lines sw and p H, interfeéling each other in the 
Point G, from whence draw a Right Line, to cut the Line F H at Right An- 
gles, then will the lower Segment of FH be the Height of the Plinth, and 
the upper the Height of its Mouldings. 


To divide the Height of the Column into its Bafe, Shaft and Capital, 


(1) Divipe BD in the Middle, and thereon, with a Radius equal to half 
its Height, defcribe a Circle as Y W TBS, éc. which divide into 12 equal 
4L parts, 


. 
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parts, as before, draw the Right Lines Y D and Z (to the firit part on the Left 
of D) interfecting in $; from & draw kz at Right Angles to BD, bifeét ¿D 
in #, then 1s #D the Height of the Bafe, and 7D equal to the Diameter of 
the Column. (2) Draw the Right Line W R, cutting BD in V; bifect B V 
in C, then is B C the Height of the Capital’ The Diminution of the Shaft is 
one 6th of its Bate. 


To divide the Eutablature into its Architrave, Freeze and Cor nice, 


Divipe A B in the Middle, and thereon, with a Radius equal to half its 
Height, defcribe a Circle; divide the Circumference into 12 equal parts, as 
before ; (the Points are not all marked in the Figure, as not being all want- 
ed) draw the Right Lines fa and bd, cutting each other in c, from ¢ draw 
a Right Line to A B, and at Right Angles thereto, then will the Diftance from 
that Point to A be the Height of the Cornice; draw the Right Lines 7 d and 
a B, interfecting cach other ine, from whence draw a Right Line at Right 
Angles thereto, then will the Diftance from that Point to B be the Height of 
the Architrave, and the other /termediate between that and the Cornice is the 
Height of the Freeze. 

As I have thus {hewn the Manner of dividing out the principal parts of 
this Order, I fhall now proceed to the Divifion of its particular Members ; 
and /r/?, thofe in the Bale ot the Pedeftal, which are repreiented at large at 
the Bottom of this Plate. To divide the Mouldings of the Bafe to the Pede- 
fal, make r s equal to one 3d of the Height, and draw the Line s 10 1 both 
ways at Pleafure, and in any part thereof, as at 1, with the Radius Pil, des 
fcribe a Quadrant, as 2 ro, and on the Point ro, With the fane Radius, the 
Quadrant 4 1, interfe€ting the former in 3; then on the Point 3 take the 
neareft Diftance to the Line $ 10 1, as to g, and with that Radius interfect the 
two Quadrants on each Side, and through thofe Interfe€tions draw the Fillet 
to the Cavetto, 

Note, This Method of taking out a Fillet froma given Breadth, as from 
rs, will be often done in the dividing of the other Members; and as I fhall 
not again explain the Manner of doing it, you muft well underftand it (which 
is very ealy to do) before you proceed further, and which being done on any 
Point in the Line P 13, as at 13, with the Radius s z, deferibe a Quadrant, as 
1 12, and on 12, With the fame Radius, defcribe the Arch 13 11, then thro’ 
the Point 11 draw the lower part of the Aftragal. The Depth of the Cima 
recta inverled is half the Remainder, and its Fillet is one 4th of the other 
half, the other three 4ths is the Torus. The Projection of the Plinth is equal 
to the Height of the Mouldings, and the other Members finifh in common 
courte, Secondly, To divide the Mouldings in the Cornice of the Pedeflal, 
with the Radius A B defcribe the Circle D A G, ec. and on the Points A and 
C, with the fame Radius, defcribe the Arches F BH and D B G, interfecting 
the Circle in DGRH; through DG draw the Head of the Plat-band or Fa. 
Jeia, through B draw the Head of the Ovelo, and through FH draw the 
Head of the Cavefto, then will thefe Members divide the Height into 4 equal 
parts; in the lower fourth part make a geometrical Square, as ” [p g, draw 
the Diagonals xg and /p, then take half the Diagonal, as Zo, and fet it 
down towards g, which is the Height of the Cavetto, the Remainder is the A- 
itragal. Out of the 3 upper parts take the 3 Fillets, as taught befote, and 
the Remainder will be the Ovslo, the Fafcia, and the Cima reverfa, with 
its Regula included, which Regala is one 4th part thereof. As the Projeétion 
of the Mouldings of both the Bafe and Cornice depend on the Diamcter of 
the Dic of the Pedeftal, and as the Die is regulated by the Projection of the 
Bafe to the Column, we muit therefore, in the next Place, proceed to the 
Divifion of the Mouldings of the Bafe and their Projections; make Aw equal 
to the Semidiameter of the Column,'and complete the Geometrical Square 
baAuy; ona, with the Radius a b, defcribe the Quadrant b mu, and draw 
the Diagonal æ A, interfeéting the Quadrant in m ; Divide the Arch b 7 into 

3 4.equal 
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4 equal parts, at the Points F, e, E, through which, from the Point æ, draw 
Right Lines to eut the central Line, through which the Height of the 
Plinth, Torus, and upper part of the Scotza muft pafs, draw both Ways at 
Pleafure. Out of the upper part, take a Filletat F, the Operation of which is on 
Left-hand at ABCD; take another at e, out of the third part, the Opera- 
tion of which is on the Right-Hand, and the Remainder is the Scotia. Make 
wn cqual to zz, then wa is equal to the Diameter of the Column. Di- 
vide wx into 3 parts, and make ww equal to one of thofe parts, then will 
xw be the Projection of the Plinth, before the Upright of the Column. 
Draw xQ parallel to the central Line, which will determine the Projection 
of the Die. The Projection of the Plinth to the Bafe of the Pedeftal, is 
cqual to the Height of its Mouldings ; and that of the Cornice to the Pe- 
deftal, to its own Height. The Projection of the upper Torus in the Bafe to the 
Column, is equal to the Center of the lower Torus. To deferibe the Scotia, 
the Line 432y being drawn through the Center of the great Torus, draw 
the diagonal Line 3 2, which bifect in the Point 1, which is the Center of 
the upper Curve, and the Point 3 is the Center of the lower Curve, which 
together form the Scotia. The Projection of the Cinéture is equal to the 
Center of the upper Torus, as alfo is the Fillet under it; and thus are the 
parts of the Pedcital and Bafe deferibed. The next in order is the Capital 
and Entablature, which are reprefented in Plate CCCX. and dividcd as fol- 
lows: Divide the Height of the Capital into 3 parts, the lower 2 determines 
the Height of the Oak Leaves, the others, the Volutes and Abacus, of 
which the Abacus is equal unto two sths, as on the Left-hand is exhibited, 
To jind the Projection of the Capital, divide the Semidiameter of the Co- 
lumn at its Aftragal into 5 parts, and make gf, the Proje@tion of the Aba- 
cus, cqual to 3, and the extream Projection of the Ovolo 3 and two 3ds, 


P.-Pray, Sir, What do the Oak Leaves of this Capital repre fent 2 


M. Tae Blefling and Strength of the Nation: By the Blefling, I mean 
his prefent Majcfty, who could not have been our Sovereign Lord, had not 
a glorious Oak preferved the facred Perfon of Charles Il. from the Fury of 
his Enemies, ¢c. By the Strength of the Nation, I mean our naval Forces 
and Trade, which are both dependant on the Oak, and which no Nation in 
Europe can parallel for Strength and Duration. 


P. 7 fee that you have introduced Palm Branches, afcending out of the 
Cornucopia s, in the Place of the Corinthian Volutes, pray what do they re- 
prefent ? 


AM. Peaceand Plenty, which we have always enjoy’d fince the happy Re- 
ftauration ; but more particularly at this Jun¢ture, when almoft every Na- 
tion in Europe, befides our own, are feeling the Miferies of bloody Wars, 
wherein many Thoufands have been flain; we, by the prudent Management 
and great Care of his moft facred Majefty George II. live in Plenty, fleep in 
Peace, arife at our Pleafure, enjoy our Liberties, and keep, or difpofe of ou 
Properties, according to our own free Wills ; Ble/fings that uo other Peop 
in the World enjoy. 


P. / alfo obferve, that in the Abacus, there is a Star and Garter, inflead 
of the common Ornament of the Fib Tail, &e. Pray what does that al- 
¿ude to? 


` M. Honour, an Ornament more peculiar to this Nation, than to many 
others in the Univerfe, and yet is known but to very few of its People, I 
thall now proceed to the Divifion of the Members in the Entablature. (1) 
To divide the Architrave into its Members, divide its Height into two 
equal parts at N, make CL equal to CN, and draw LM parallel to CN; 
through the Point N, draw the Line NO, both Ways, of Length at Plea- 
fure, 
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fure, cutting LM in O ; draw the diagonal Lines CO, NL, and NM, O/; 

on N, with the Rediu Na, defcribe the Semicircle ace, and, with the 
fame Opening, on e defcribe the Arch Nd, interfeéting the Arch eb in the 
Point c; through the Points /; 2, b, draw Right Lines parallel to the A- 
bacus of the Capital. Now, as the L ine f includes the Height of the firit 
Fafcia, and firft Bead, take out the Height of the Bead, by the firit part of 
the Method for taking out a Fillet. The Like is alfo to be tahen irom the 
fecond Fafcia, as the interfecting pricked curved Lines on the Fett of the cen- 
tral Line reprefent. The Height of the Regula is one 3d of the Tenta; the 
Projections of the parts of the Architrave are found thus; divide the Height 
of the Tenia, wz. the Regula, Cima, and Bead, into ¢ parts, and fet them 
off on the horizontal Line, the middle Fafcia projects 1, the upper Fafcia 
2, the upper Bead 3, the Cima ys, and the’ Regula 6 parts. Alfo, (2) 
To divide the Members of the Cornice, divide the Height AB into 2 cqual 
parts, and on its Middle, asa Center, defcribe a Circle; with the fame Ra- 
dius on B, interfect the Circle, and from its Center, through the Interfeétion, 
draw a Right-Line that fhall cut the Line IK m S: This Line IK muit be 
drawn parallel to A B, at the diftance of one half AB, or the Seinidiameter 
of the Circle; make SR, RQ, and QP, each casual to SK; and through the 
Points R, Q, P, draw the Right Lines R, rQ, and oP, at Right Angles to 
AB. Divide TBinto 3 parts at VW, and through the Points V, W, B, 
draw Right Lines at Pleafure, parallel to ZR; alfo, through the Point A, 
draw the Line HA parallel to the former. Divide IP into 4 parts, give 
the upper 1 to the Regula, and the other 3 to the Cama recta. Divide PQ, 
into 3 parts, give the upper r to the Cima reverfa, including the Fillet, 

(which take out, as before taught) and the lower 2 to the Corona. Divide 
QR into 4 parts, give the upper one to the Cima reverfa over the Modilli- 
ons (out of which take the Fillet) and the lower 3 to the Height of the Mo- 
dillion. Out of VT take a Fillet, and the Remainder i is the Ovol o; take the 
fame alfo out of VW and W B, andthe Remainder is the Dewtz/s and Cavetto; 
the Breadth of each Dentil is two 3ds, and the Interval one 3d of its 
Height. ‘The Projection of the Cornice is equal to its Height: The Freeze 
is compofed of 2 Cimas, or may be made vertical or upright at pleafure. 


Plates CCCXL CCCNIL fractional Architecture, by Mr. Wow arn 


Hoppus, 


Tues® two Plates contain an Attempt to proportionate the five Orders 
in Architecture, which this Author publifhed not long fince, under the mit- 
taken Title of Proportional Architecture by equal parts, inttead of Difpro- 
portional Architecture by Fractional parts, which in Truth it is, as will ap- 
pear by the following. In the firft place, before we can proceed to form an en- 

tire Order, we mutt aflign a certain Number of parts. into which its Height 
is to be divided, whereby we may proportion the Whole, and which, ac- 
cording to this Author, mutt be found as follows. 
Parts 
Tufcan Ie 2 
Darick (onder, to any given ‘/and take 1 for the 
To proportion the </owrck Height, divide thers +> Diameter of the 
[corintbiaal given Height into Jrg 4\ Column, 
Compofite 5i 


Here, in his very firft fetting out, he perplexes the young Beginner 
with fractional parts. To proportion the Tufcan Order, the Height muft 
be divided into 10 parts and three gths, which is not eafy to Le done by 
a young Beginner ; and as he has not been fo kind, as to lay down a Pro- 
blem, ‘How to divide a Right Line into Integers and fractional parts, 
T yery much doubt, if he is a Mafter of fo little Geometry, as to know 

it 
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it himfelf. To have made the Manner of dividing the Heights of the Or- 
ders familiar to a mean Capacity, he fhould have faid, 


Tufcan C45 
Dorick K which T 


orn 


25 
lonick Order into <qiz 0 
Corinthia paver to l 
~Compofite 464 


Divide the Height \ 
of the 


RP Me eg 


MS bw Pp OF 
outs 


And of thefe Parts take 4 for the Diameter of the Column in the Tu/ean and 
Corinthian Orders, (becaufe the Denominator of the Fractions is 4) and 3 for the 
Diameter of the Dortck, Jonick, and Compofite, for the fame Reafon. The 
next Thing to be confidered is, the Proportion of the Orders with refpect to 
each other, wherein we fhall alfo fee fomething very fhocking and difproporti- 
onate. But, before I proceed thereto, I muft reduce all his fractional Altitudes 
to one Denomination, that thereby the meaneft Capacity may be able to judge 
ofthe great Dz/cord, that is here offered to the World under the Name of Pro- 
portional Architeéiure by equal Parts. 


: Parts. 4th Parts. 
Tufcan 10 3 42 

7 te affion \ Dorick l (iz : 49 + 

1 a ne P aim N Dee Order being<13 čare equal to3 s4 ; 
ei Seta Corinthian jt i $: 

Compofite E 614 


Now, obferve the Difcord of their total Heights, viz. 4.3 the Tz/can, 49 and 
one 3d the Derick, 54. and two 3ds the Jowick, 8 the Corinthian, and 61 and 
one 3d the Compo/ite. 


Tufcan and Dorick = 64 
Bee eae r Derick and Jonick a, NES 
The Difference betweeen the Sonic and Copper lige is 


parts. 
Corinthian and Compofite 34 ( 


Now, as thefe Differences have not a common Excefs, they are therefore dif 
proportionate, and confequently the Whole is abfurd, and unworthy of our 
Regard; for if the Height of the whole Order is falfe, its parts will be fo like- 
wile; for which Reafon to fpend more Time and Paper in explaining them 
would be ridiculous, and is therefore omitted. 

Tue Members in this Medley are, in general, taken from Paladio, except- 
ing the Bafe to the Corzzthian Column, which is borrowed from Barozzio, and 
the very worlt of the Kind, on Account of the fmall Altragals between the two 
Tornfes, that could be chofen. The Impofts in Plate CCCXIL are in general 
very heavy, and of too many parts, with Necks or Freezes much too low, that 
ought to have been one 3d of the whole Height. The Manner of proportion- 
ing a Door under the Impofts is a Robbery committed on poor Ser/io, of which 
Door more will be faid, when | come to the Explanation of Doors and Win- 
dows. ‘The Cornices C, B under it, which differ in their Bed-imouldings chief 
ly, 1 fuppole, are given with the Architrave A, as proper Ornaments to fuch 
a Door, and which, 1 muft own, if well executed, would have no ill Effeét. On 
the Left-hand is reprefented the Manner of diminifhing and fluting the Shafts 
of Columns, as alfo to determine the Pitch of Pediments, and to work their 
Mitre-joints at their Angle of meeting with a horizontal Cornice ; as alfo of the 
Cima reverfa on the Heads of Modillions in and inclining (commonly called 
raking) Cornice, the Operations of which are defcribed at large in the Index, 
under the Words Pediment and Modillion. 


4M Plates 


ee — ————————— ee 
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Plates CCCNIIL CCCXIV. Compofite Bafes and Capitals of the An- 


cients, by BAROZZIO, of \ ignola, and S. SERLLO, 


Tuese two Plates contain fome noble Defigns of compofed Capitals and Ba- 
fes, of which thofe marked A and E, 10 Plate CCCNUL are by Barozzio, and 
T believe were taken from the Capitals of the Temple of Fupiver, but all the 
others are from the Collection of the induftrious $ Serio. The Capitals B,C 
are indeed Dorick, the Leaves only excepted, which makes them compofed 
Capitals, and of which that marked B ts the moft beautiful of all that I have 
yet deen. The Bales Dand G are both very noble, that of D is the </¢/ick 
Bafe, and is fhewn here only on account of its Ornaments ; but that of G is 
a compoted Bafe for the Compofite Order, and one of the very beft I have fcen 
any where. In Plate CCCNIV. there are three very curious Capitals and three 
Bates, of which that marked C is always to be rejected, on account of thofe 
{inall Aftragals between the two Torufes, which have not only anill Effect in 
their being very fmall, but indeed, when fuch a Bafe ftands very much above 
the Eye, there are no other Members vifible but a continued Line of repeat- 
ed round Mouldings, feemingly fitting immediately on cach other, without 
Scparation. The Bafe D having the Jingle vfiragal next under the upper To- 
rus, and the double Afragal immediately on the lower Torus, has fomething 
in it very elegant, and worthy of our Attention. The dick Bafe H is from 
Barozzio, and is given here only to fhew the uncommon Manner of under- 
cutting the upper Torus, making the Pace of the Fillet under it reclining, in- 
ftead of perpendicular, as is ufually done. 


Plates CCCXV. CCCXVI. CCCXVIL Compofed Capitals, by Josx 


BERAIN, 


Ix thefe three Plates are contaimed twenty-four different Capitals of very 
great Invention, and different from all that we have been yet fpeaking of, 
and which are of fuch various Heights and Kinds, that without any 
Difficulty there may be five chofen, which together are much fuperior (in In- 
vention) to thof’ commonly ufed to the five Orders by all the foregoing Ma- 
fters. To find the Proportions of thofe Capitals, divide the Diameter of 
their Shafts next under their Aftragals (they being defigned chiefly for Pila- 
ftcrs) mto 6o min. and therewith meature and number the Height and Pro- 
jecture of every part at your Pleafure. ‘The many Ornaments with which 
they are enriched are very helpful to Invention, not only for compofing of 
new Capitals, which every Man that can has a Right todo; but many other 
noble Ornaments which naturally follow in the Courte of Study. 


Plate CCCNVIL. and Plate S, to follow Plate CCCNVIL. The Orders 
of the Perfians and Cariatides, by Mr. Kve Lyn, S. LE CLERC, 
and |, Gouton. 


Tur Perfian Order is no other than the Dorick, but inftead of Columns its 
Entablature is fupported by aged Men ; and that of the Carzatides, 1 the Jo- 
nick Entablature fupported by Women, 1 muft own I think them both un- 
natural, altho’ in great Efteem by the Ancients; and indeed it doth reprefent 
very ftrongly a natural Cruelty and tyrannizing Inhumanity in the Inventors, 
and wherefoever they have been executed they could not be but very fhocking 
to every judicious Eye. The Tribunal in Plate 5, done by Jobn Gouion in the 
Swifs Guard-chamber, m the Louvre at Paris, may have been pleafing to a 
French Tyrant, but could never be fo to a Lover of Humanity: But, befides 
this ridiculous Cuftom, of turning Mankind into Columns, there have been 

others 
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others who have ufed Azge/s with no lefs Severity, as reprefented by / e Clerc 
in Plate CCCX VIII. which is yet more fhocking than the former; therefore 
be ıt underftood, that I reprefent thefe Orders not as Examples for Practice, 
but to fhew, that the Ancients had their Follies, in many Cafes to as great a 
Degree as the Moderns. 


Plate T, to follow Plate S, after Plate CCCXVUL The Manner of 
defcribing wreathed Columns, by AN DREA Pozzo. 


Tuis Matter gives us three Methods for wreathing of Columns ; the /r/7 
Method is repretented on the Right-hand by Number I. and is wreathed as 
follows, vig. (1) Defcribe the Dorick Shaft, whieh is here reprefented by the 
dotted Lines, that go up from the Cincture B to the Aftragal A. (2) From A 
draw a horizontal Line, of Length at Pleafure, and therein, from the Point 
A, fet off 9 Diameters of the Column, from which Point draw a Line to B, 
and on which, with any Radius, defcribe an Arch, as AP. (3) Divide the 
Arch A P into 12 equal parts, thro’ which, from the Center, draw Lines to 
meet the Outfide of the Column, as at 4g, œe. and from thefe Points draw 
Right Lines parallel to the Cinéture, as bé, gk, @c. (4) The whale 
Heig ht of the Shaft being divided into 12 Parallelogr rams, defcribe Equilate- 
ral Curves on every of their Sides, as the Curve gon, and Zk on m, &e. 
and they will compleat the Contour, or Out-line of the Wreath, as required. 
The fecond Method is reprefented by Fig. I. as follows, Divide the Height 
of the Shaft into 3 parts, and fet on the Line from the Bale 1 part from the 
Upright of the Shaft (which is fuppofed to be firft delineated) to C, then on 
the Points Cand D, with the Radius C D, interfect in E, on w hich, as a Cen- 
ter, deftribe the Arch DC, which divide into 12 parts, and from thence draw 
Right Lines parallel to the Bafe, cutting the Out-line of the Column in the 
Points 2, g, &c. then will the Shaft be divided into 12 Parallelograms, as $, ¢ 

a, d, &c. This done, divide the Side of every Parallelogram into 4 parts, 
and with 3 of thofe parts deferibe /fofceles Triangles, as bca andefd, &c, 
on whofe angular Points, as c and f, defcribe the Curves neceflary to com- 
plete the Gyan, as required. The ¢hird Method is reprete nted in Fig. II. 
wherein ‘tis fuppoted, that the Out-line of the Shaft is delineated as before. 
(1) Draw G F, and make L, F and | H equal to the Diameter F H, and draw 
the Line LI, which will be divided into 2 unequal parts by the Line G F. 
(2) Make I N equal to the greateit Segment or Part of L I, and draw M N 
parallel to LI. Now it is to be obferved, that the Line F G, as it afcends, 
thortens the greateft Segment of every horizontal parallel Line in a gradual 
Manner ; and it is from thofe Segments that the Heights of all the Paralle- 
lograms are determined, that zs to fay, the Length of the greater Segment 
a every horizontal Line is the Height of the next Parallelogram above it ; 
and their Diagonal Lines being drawn out until they interfect cach other, as 
in the Plate is reprefented, their Angles of meeting are the feveral Centers, 
on which the wreathed Curves may be deferibed, as required. 


Plates V, T and W, to follow Plate CCCXVIL. Divers Defigns of 
Obelifques, by S. SERLI0, compafed with Defigus of modern Ar- 
chitetts. 


In the firft of thefe Plates are four Defigns for Obelifques, R, Q, P, O, 
by S. Ser/io, wherein is a fimple Grandeur and Majefty, not to be found in 
the other ; on the Left, or in thofe of Plate W, which are poor Inventions 
of modern Pretenders, and whofe Pedeftals with fmall Mouldings have no 
Affinity to the plain folid Body they fupport. ‘The proper Bafement for an 
Obelifque is a plain Cube, whofe Diameter muft be one 3d greater than the 
Obelifque at its Bafe, which may be ufed alone, or placed on a Plinth 

of 
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of half its Height, either with or without a fquare, plain Capping (of one qth 
its Height if with a Capping) on the Pedeftal muit be placed a iquare Plinth, 
equal in Diameter to the Die of the Pedeftal, and in Height equal to the Se 
midiameter of the Obelifque, on which the Obelifque mult be placed; but it 
without a Capping, with a Plinth only, then the Cinéture of the Obelifque 
putt ftand immediately on the Cube. The Height of the Obclifque (to be 
grand) muft be 12 Diameters, diminifhed one 4th, and finifhed with a Right 
Angular Vertex. An Obelifque thus compofed will appear noble in every 
View, which thofe whofe Pedeftals are made with {mall Members (as in Plate 
W) cannot do, they being inconfiftent with the Maye//y and Grandeur which 
thefe monumental Pillars fhould reprefent, and are only fit for Lamp-pofts 
n Streets. 


Plate X W, to follow Plate W, after Plate CCCNVILE The Man- 
ner of building Pilaflers of Stone againfi Brick Walls, by S. 


SERLIO. 


Tue three Figures, reprefented on this Plate, exhibit the ancient Ways or 
Methods for facing or incruftrating Brick Walls with Stone,’ and placing one 
Order over another; wherein is feen, that the Projeétion of the Pedeftal, to 
the upper Order, is equal to the Upright of the Freeze of the lower Order, 
and which is abfolutely right, and good Architecture, altho’ it doth require 
the lower Wall to be very fubftantial. To incruftrate Brick Walls, we fhould 
firft complete the Brick-work, and let it be entirely fettled before we begin to 
face it with Stone, otherwife the Work cannot be found, nor will the Walls 
ftand perpendicular, altho’ built fo with the greateft Care; and this is often 
feen in many Buildings incruftrated with Stone, which have been carried up 
with the Brick-work, wherein the inward Side of Brick, having perhaps 8, 10, 
12, or more Joints of Mortar, to one of the Stone Outfide, doth, in its dry- 
ing, fettle 8, 10, 12, or more Times as much as the Stone; and as the Stone 
Facing muft, at proper Places, have heading Pieces laid into or a-crofs the 
Wall to bind in the outer parts, if thofe Picces do not break by the Weight 
of Bricks they fuftain, they muft change the horizontal Pofition, they were 
firft laid in, into an inclining one, or the Brick-work beneath them muft fe- 
parate and fettle from them; and let cither of thefe be the Cafe, the Wall 
cannot be found. If | miftake not fomething of this Kind may be now feen 
in the Walls of St, Giles's in the Fields, lately rebuilt, which had the Stone 
and Brick carried up together, that caufed fome Irregularities by their differ- 
ent Settlements, 


Plates CCCXIX. CCCXX. Balluflvades, by S. Le Cuere. 


In the firft of thefe Plates this Mafter gives us the Balluftrades proper to 
each Order, and the Manner of placing them with Pedeftals, from which the 
ingenious Student may compote others equally as good; thofe at B and A, 
cc. are of different Kinds, not particularly adapted to any Order, but to be u- 
fed diferetionally. On the Right-hand, at the Bottom of the Plate, is an anci- 
ent Ornament ufed inftead of Balluttrades, called Circular Interlacing, which 
has a very good Effeét, as alfo have the other fix Kinds on the Left of Plate 
CCCXX. where are other Examples of Balluftrades, as well raking in the 
afcending Range of a Stair-cafe, as level in their Landing Places, Balconies, 
&c. as BA, BAC. The Balconies F, E, D, are Defigns for Iron-work, to be 
uled where the flighteft Balluttrade would be too maflive, 


Plate 
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Plates CCCXXI. CCCXXII. Balluflrades, Balconies, and their Truf- 
Jes, by Mr. Giggs. 


Iw the firft of thefe Plates we have five Examples of Ballufters, which 
are proportioned to three Kinds of Balluftrades, and may be applied to the 
Dorick, Fonick and Corinthian Orders; the lowermoft Figure may be applied 
to the Dorzck. The Height of the Pedeftal, in this and the other Orders, 
mujt be cqual to the Height of the Entablature it ftands over; or, for want 
of an Entablature, which fometimes may happen, we muft fuppofe an Enta- 
blature of the Order we approve beft of, to be placed on its Column only, 
under the Balluftrade, and make the Height of the Balluftrade equal to it. 
As the Height of the Ballufters is equal to the Height of the Dado or Die 
of the Pedeftal, divide its Height into 8 parts for the Derzck, 9 or to (as in 
the middle Example) for the /owick, and into 12 (as above) for the Corzt)i- 
an. The Diameter of the Bafe of each Ballufter is equal to 2 parts of its 
Height, and their Diftance to 1 part; the Thicknefs of each at its Neck, 
and at the feveral Scotia's, is cqual to 1 part, as may be feen by the half 
Balluiters defcribed at large on the Sides of the Plate. By the feveral Subdi- 
vifions the parts of each of their feveral Members are determined. The Cen- 
ters, for deferibing the Out-lincs of the curved parts of each Ballufter, are the 
Points where the feveral Diagonal Lines meet on the central Line of each 
Ballufter. Plate CCCXXIL contains divers Defigns for Balconies, which are 
reprefented as well in Profile as in Front, that thereby we inay the better judge 
of their different Trufits made for their Support. 


Plates CCCX XID CCCX XIV. The ancient Fret Ornament, Vitravian 
Scrolls, Iuterlacings, Eggs and Darts, byS.Seruio, Mr. EVELYN, 
and Mr. Giaps. 


Tue firft of thefe Plates contains a very great Variety of the ancient Fret 
Oruaments, by Mr. Evelyn, and Mr. Gibbs, with the Manner of turning them 
at an Angle, which indeed is the only Difficulty in making this Ornament. 
In Plate CCCXNIV. Fig. G is another Fret by Mr. Gibbs, and in Plate CCCXLI. 
are two others, and both returned at an Angle, of which that marked A is 
of iny own Invention, and that marked B of Mr. Edward Stephens, an inge- 
nious Cabinet-maker in Lovdoz. It is to be obferved, that as the Breadth of 
the Fillets (which are the unfhadowed parts) are equal in Breadth to the fhad- 
ed Diftances between them, therefore, to make either of thefe Frets in any 
given Margin, Sofito, or other Breadth, divide it into as many equal parts as 
the fhadowd and unfhadowd parts contain; fo the upper Fret of Plate 
CCCXNIUT. is divided into 7 parts, and the lowermoft into 9 parts, ec. 
The Figures A, D, F, Plate CCCXXIV. are divers Kinds of an Ornament, 
called the /ztruvian Scroll, perhaps from its being invented by Vizruvins. 
That marked A contains three Varieties by Mr. Gibbs, the other two are by 
S. Serlio. The other Figures marked B, C, E, H, I, are marginal Ornaments 
as the Frets, being Interlacings of various Kinds, of which thofe marked B, 
C, F, are by Serio, and thole marked H, I, by Mr. Gzbbs, as likewife are the 
kegs and Darts Fig. K, which are thus defcribed; divide the Height of the 
Ovolo into 9 equal parts, and fet 7 of them on each Side for the central Line 
of cach Dart. The fimall Stars on the Left-hand are the Centers of theCurves 
that form the Egg, and the dotted Lines thew the Limits of each Curve. 
The Darts are formed by the dotted Lines which interfect cach other, the one 
from the Top of the central Line of the Egg to the Bottom of the Dart, the 
other from the fecond Divifion, up the Dart, to the Top of the Dart on the 
other Side. Fig. L reprefents Husks and Leaves in the place of Darts, which 
are often ufed in many Works for Variety. 
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Piates CCCXXV. CCCXXVE Two Frontifpieces for Gates, by M. 
ie NGELO, 


[uese two Frontifpieces are compofed of all the Abufes in Architecture 
that this Mafter could poflibly invent; and altho’ they are fo vattly ftrange, 
and of fuch uncommon parts, vet there is a Grandeur in the firit, and a No- 
blenefs in the fecond not undeterving our Regard. To view and vente the 
monftrous Bafe of the Pilafters in the firit, whofe Height is equal to their 
Diameters (without Precedent) its long necked Capital, clumfy Impol t, low 
and finall broken Architraye, furprifing high Freeze, and that broken over the 
Pilatter s, its aukward Cornice, open Pedi with its little inferi ptional 
fable, and fuper Pediment above that, one would think that its Inventor had 

ver {cen or heard of regular Architecture, and yet the whole taken toge- 
ther, without confidering its parts, makes a very grand Appearance, if we can 
believe its upper part is not too maflive for the lower. Fig. A, in Plate 
CCCXXVI1. ts a Profile of th: is Defign, wherein we fee, that the open Pedi- 
ment has a very great Projection mene the faper Pediment, which is alfo 
very confiderable. The fecond Degn, in Plate CCCNXV1. being taken to 
Pieces, 1s as full of Abd urdities as the firit ; for here are maffive Rufticks en- 
vironing the Shafts of the Columns, feparated by Aftragals fet very clofe toge- 
ther i in the lower parts, as if they had fome mighty Weight to fultain : The 
Entablature broken over cach Column, the Bed-inouldi ng cut in two by the 
a {tones in the Freeze, the Cornice crowned with an open Pediment, with 

Table jdt fit to contain the Name of its Architeét, behind which rifes a 
kind of Parapet, finifhed with Heads, like thofe on Temzple-bar + But the whole 
being taken together, and not critically reviewed, m akes a noble and grand Ap- 
pearance, W hofe Profile is reprefented on the Right-hand, 


Plate CCCNXVIL fron Gates with Vulcan Piers, after the French 


Alanner. 


Tue Picrs of this Gate, having two three quarter Columns in Front, are 
very grand, and the Entablature being ce ntinued over the Iron- work, {upport- 
ed by the Side Pilaflers, is very {trong and fecure, The Tron-work is very 
light and airy, and if Hable to any Cenfure it is tor its Work, which is rather 
too rich lor the Tuz/can Order. 


Plates CCCXXVIL CCCXXIX. CCCXXX. Three Examples of dron 
Gates for Dorick Piers, 


ire firit of thefe Defigns reprefents a Pair of curious Gates, between two 
Picrs, compoted of Dorzck Pilatters, wherein ‘tis to be obferved, that if their 
Bodies be made dquare, as in the Plan, they will cut into one another, and are 
therefore abfurd. ‘This L mention here in order to prevent fuch Abutes for the 
future, and which at this Time almoit every one who pretends to Architec- 
ture ts fond of running into, altho’ nothing can be fo abominable; for two 
Bodies cannot pollets the fame Place at one Time; therefore | Kosom 
the placing of entire Pilafters, either fingle or in Pairs, and not to fplit one 
Pilailer into 2 parts, and place I on each Side of the whole Pilafter, as here is 
aka, IEN nying of the Entablature over the Gate is a very ftrong Way 
of building, but is not fo elegant and airy as Plate CCCXXIN. and CCCXNX. 
Where the Entablature is broke all round its broken Pilaiters, of which that 
Gt Plate CCCNNIX. ae exactly the dame Abufe in its Pilafters as that in 
Piate CCCNNVIEL. and which is more vilible here, by feeing half Triglyphs 
cn cach Side the projecting Freeze of the entire Pil after, which are very hock- 
ing to confider; whereas if the two Pilafters had been made entire, and the 
Enta- 
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Entablature continued from the one to the other, then the Triglyphs wouid 
have bcen entire, and the Whole of grand and noble parts. 

Berore | proceed any further, I muft beg Leave to advertife, that the 
Defign of thefe, and the nine following Plates is, A7//, to reprefent the many 
curious Defigns for Iron Gates, of which we have none fo noble yet executed 
in England , and /a/fly, to expofe the breaking of their Piers into fo many 
finall parts, which makes them look not only very mean and poor, but con- 
temptible in the Eyc of every Judge, and which, to the eternal Shame of our 
prefent greateft Architeéts, is daily done by them, as well in their capital, as 
in their {mali Buildings. i 


Plates CCCXXXI. CCCXXXIL CCCXXXHT. CCCXNXXIV. Four 
Examples of Iron Gates for Tonick Piers. 


Passine by the Defign for the Iron Work, which is very rich, we come to 
the Piers of Plate CCCNXXL which are rufticated Pillars, wherein the Co- 
lumns are inferted, and crowned with the Entablature of their Order, and 
which may be pleafing to many, and in fome Degree juttified, as that the Vo- 
lutes of the Capital of the Column are not continued over the Rafticks; yet I 
do infift, that if a Pair of Columns were placed on each Side, with a continued 
Entablature, they would be more grand, and far exceed all that is afforded 
by the mean Variety of finall Rufticks on each Side the tingle Columns. The 
{fecond Example in Plate CCCNNNH. hath rufticated Pilafters, with half Pi- 
laiters on their Extreams, with their Entablatures alfo, which is another Kind 
of Abule to be avoided ; therefore in all {uch Defigns omit the half Capitals 
on cach Side, as alfo the Freeze and Cornice over them, and then the Column 
or Pilafter, with its Entablature, will be entire. The Mouldings of its Bafe 
ought not to be continued and returned, it being a Diminution of the Beauty, 
that fhould be only feen in the Bafe of the Pilafter. The lron Work of this 
Gate is very magnificent and rich. J now proceed to Plate CCCX XXIII. whofe 
{ron Work is of great Invention, but the. Piers are, without Exception, the 
very worft Į have ever feen, the Front Pilafter being backed by no lefs than 
two half Pilafters on cach Side; and, to play as many Monkey Tricks as was 
poffible, we have an efvallop'd Shell fluck up in the Stead of an entire Capital, 
with a Cove on cach Side. Tt is my real Opinion, that fuch abfurd Compofi- 
tions, as this now before us, arc the Delight and Study of many who profefs 
themfelves very great Judges ; but if we do but confider the great Number of 
Angles and parts, into which it is divided, and the poor Effects, that their 
tall and {lender Dimenfions have, we may foon be affured, that the Abilities 
of their Defigners are no more capacious than themfelves ; and of this Sort I 
believe the celebrated Mr. reher to be the capital in this Kingdom, who, in 
his feveral Buildings, has expofed to publick View more Abfurdities, than all 
the Architects, antient and incdern, did before. The lift Example of this 
Order is Piute CCCNXXIV. which is a very grand and noble Defign, and 
wherein all the aforefaid Errors are excluded. The Columns, which ftand de- 
tached from the Walls, have a noble Effcét, as likewife have the others, that 
are inferted in the Walls. 


Plates CCCNXXV. CCCXXXVI. Two Examples of Iron Gates for 
Corinthian Piers. 


Tn Piers to both thefe Defigns are Paraltelopipedons, the one having a 
Pilafter, the other a Column inferted in them, with their Entablatures conti- 
nued, and which is to be juftified, becaufe the parts of the Parallelopipedons 
on cach Side of the Pilafters and Columns, tho’ crowned with their Entabla- 
tures, do not appear as half Vilaiters; and as in the Bafes to both Defigns, the 
Torus and Scotia of cach are maintained no where, but under the cers 

ang 
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and Columns; the upper Torus and Plinths therefore may be allowed to conti- 
nue throughout the whole Walling on each Side in both Detigns. 


Plates CCCXXXVIL CCCXXXVIIL. Two Examples of Tron Gates 
for Compolite Piers. 


Ix the firft of thefe Examples the Columns ftand clear from the Pier, but 
inthe Jait it is inferted. Both thefe Defigns are very good and grand, the 
Modillions in the laft only excepted, which are entirely falie ; for as they re- 
prefent the Ends of Joiits, how can they be expected here, where the En- 
tablature is broken all round, and where no foifts can be employed ? Theretore 
to place Modillions in the Entablature of a Picr is abfurd. 


Plate CCCXXXIX. A Door with Compolite Pilaflers, by VitRv- 


VIUS. 


refented a Door of this Kind by “travis, which was 
of le Diameter at the Lop than at the Bottom, and generally ufed to Tem 
ples for the Sake of {hutting themielves. The Height of this Door is 2 Dia- 
meters and one 4th, and its Diminution two tsths of its Diameter at the 
Bottom. The Pilafters on each Side are compofed of the Dorick and Corin- 
thian Orders, the Abacus being Dorick and the Leaves Corinthian, and which 
together form a very agreeable Capital, worthy of our Notice. 


Plate CCCXL, A femicircular and circular Window, with a Door, 


by VITRUVIUS and S. SERLIO. 


Tre uppermoft Figure reprefents a femicircular Window divided into three 
Lichts by two Munions, which moft of the Architeéts of this Age call a Pal 
ladian Window, as it Palladio had been its Inventor: But, as in the Works 
of Vitruvius, this Window is repre fented, ‘tis plain that Palladio was not its 
Inventor, and therefore T do afcribe its Invention to Vizruvins, and call it a 
Hitrnvian Window. As to the Merit of its Invention, I think ‘tis not worth 
contending for; for if we confider the Structure of a Semicircle, it will appear, 
that to place Afunzons ior its Support is really needlefs, and indeed ridicu- 
lous, becaufe the Strength of the Arch is fuch as not to ftand in Need of any 
Support. But however, as the modern Talte feems to countenance Abfurdi- 
ties more than rea? Beauties and naked Truths, | have therefore given the 
Proportions for this Window. The Diameter being given divide it into 6 
parts, fet 1 and one 4th on each Side the Center, and give half of 1 to the 
Thicknels of cach Munien, whofe central Lines will be at 6o deg. Diftance 
from the Diameter. ‘The Breadth of the Architrave 1s equal to one 6th of 
the Diameter of the Window. Thefe Windows are only proper to be placed in 
the Tympanuims of Pedimnents, or to illuminate Stables, as thofe of his Maje- 
{ty’s Meufe at Charing-crofs ; but to place them in the Fronts of Noblemen’s 
Houles, as is done by Mr. Ffiteroft in the Front of his Grace the Duke of 
Montague's Houte, in the Privy-garden, Whitehall, nothing can be more ab- 
fard. The middle Figure is S. Serfio's Method for proportioning a Door 
within a Geometrical Square, whofe Aperture hath its Breadth determined by 
the Interfections of the Diagonals, and Lines drawn trom the Middle of the 
upper Side to the two lower Angles, and its Heights by the Right Lines drawn 
perpendicular to its Bafe. The Breadth of the Architrave is equal to one 
6th of the Aperture, and the open Pilafters are equal to the fame. The 
Freeze, Cornice and Pediment are made proportional to the Architrave, ac- 
cording to any Order, and after any Matter at Pleafure. The lower Figure 
reprefents, the Manner of proportioning a circular Window in an Oblong or 

Paral- 
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Parallelogram, whofe Breadth is equal to twice its Altitude, The Dw genals 
being drawn, as alfo Right Lines from the Middle of the upper Side to ihe 
two lower Angles, let fall Perpendiculars from their InterfeCtions to the Bate: 
then taking the neareft Diftance from the Center, to cither of thofe perpen- 
d.cular Lines, deferibe a Circle, which is the Window required, whofe Ar- 
chitrave is equal to one 6th of its Diameter. 

Note, The aforefaid Door is tepreicnted by Mr. Hoppus in Plate CCCXIL 
as of his own Invention, after that it had been publick by Sebaffian Seria 
for many Ages pait. 


Plate CCCXLI. Rufticated Piers for Gates, by Inico Jones, and 
the Earl of BURLINGTON. 


Tue upper Pair of Piers are the Invention of Jigo Jones, and the lower 
of the prefent Earl of Burlington; in which laft ‘tis obfervable, (1) That the 
Fret Ornament, next above the Rufticks, doth not end as it begins, wherefore 
Jam of Opinion, that if this noble Architect had thought proper to have be- 
gun the Fret from the central Line of the Pier, inftead of one End, and made 
each equidiftant part the fame; then the ‘Termination of the Fret on each 
Side, would have been cqual, and which it ought to have been, as being both 
{cen and contidered at one View. (2) The upper part, againft which are ftuck 
Fefloous of ‘Drapery (which ae more proper to adorn the Drapers Shops at 
Charing Crofs, than the Entrance into a Nobleman’s Palace) have a Projection 
equal to the Rufticks underneath; which, if] miitake not, is Salle Archi- 
tedure ; for here the lower part of the Pver, which ought to have been the 
moft mafly and ftrong, is made the weakelt, and is therefore an unpardonable 
Abfardity. The Frets A and B are deteribed with Plate CCCNNIIL 


Plates CCCXLIL CCCXLUL Windows and Niches, by Mr. GIBBS. 


Here are reprefented three Defigns for Windows, cach confifting of two 
Diameters in Height: The firit with a cérendar Pediment, the Middle one w ith 
a raking Pediment, and the lalt, without cither, being finifhed with a Jwel- 
ling Freeze and plain Cornice. IF we are to make thele into Niches, as in 
Plata CCCXLHI then the Diameter of cach Parallelogram, which before 
was made into Windows, being divided into 1o parts, give 8 to the Diameter 
of the Nich. ‘The Breadth of the Architrave to cach is equal to one 6th of 
the Diameter, 


Plate CCCXLIV. The ancient Manner of proportioning and placing Wine 
dows between Pilaflers or Columns, by S. SER L10. 


ALTHO Seria gives us this Example, which I believe he took from one 
of the Altars in the Rotunda at Rome; and altho’ Sir Chriflopher Wren has 
ornamented the upper Windows of the Cathedral of St. Pauls London, in 
this very Manner with Pediments, fupported by Columns on Pedeftals ; yct I 
mult here obferve, that the Method of placing finall Columns, or Pilafters, 
in any Front, where there is a large Order feen with them at the fame Time, 
is ablolutely a Gorhick Mode, and to be avoided by every one that delights 
in good Architecture. For, as all Things are faid to be fmall, when com- 
pared with larger of the fame Kind ; fo thefe {mall Columns appear diminu- 
tive and poor, when feen and compared with greater at the fame Time. 
Therefore, as Pediments and Entablatures are neceflary Ornaments over Win- 
dows and Doors, they cannot be better applied in any Manner, than is done 
by Mr. Grazs in Plate CCCXLIH. wherein there are three Varieties, which 
are all very good. 

370 Plates 
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Plates CCCXLV. CCCXLVI. Two Tufcan Frontifpieces, by AxN- 
DREA Bosse 


In the firft of thefe Plates, is reprefented, a very good Tu/caz Frontifpicce, 
with a raking Pedimeut, whofe parts are adjufted by Feet, inches, and Lines, 
ccording to the French Meature; that is, by Feer, Inches, and 12th parts 
of an Inch, thev calling every twelfth part ofan Inch, a Line. At the bottom 
of this Plate is a Door after the Palladian Manner, trom which | believe Mr. 
e learned to make his rufticated Doors: But furely, nothing can be fo mon- 
yus as this, where the whole Entablature is entirely cut through, for the 
fake of introducing a heapot Key Stones, that have not any Bafinefs there, 
ny more than the Rufticks, and mangle the Architrave onthe Sides mto many 
ieccs, Which ought to be entire. i 
Plate CCCXLIN. is another wretched Door by Pellidio, of the Jorick 
Order, whole Entablature is cut quite through, in the fame Manner; which 


otherwife (as this we haye been now {peaking of) would hav 


> been a good 


Petign, that is, either with the Rufticks « nly, or having them enisrely excluded; 
The Frontifpigce 1epelinted in Plate CCCNENV I as a very m..eftick Defign, 
\ hefe parts are expieticd by Modules and parts, as well as by Feet and Inches. 


Plates CCCNLVUL CCCXLVIN. Two Dorick Frontifpieces, by 
A, Bosse, 


Hs alfo in the fe Plates a very grand Defign, with a raking 
Pediure together with its Profle on the Rigt it, by which its Projeden is 
the better underttond. The parts hereof are meafured by Feet and Inches, and 


contain fuch as the Figures ex refs, in the lower part of this Plate 1s another 
Pallad oor, which having cltaped the Havock as the other underwent, 1s 
therefore a tolerable good Defign, tho’ not the very belt I have feen of the 
1 i 


Kind ; and which would yet be better, if the Monddings of its Papojis were 
not fo numerous, that, by its being more fimply plain, 1t might be more agree- 
able to the Plainnefs of the Ruttichs. The arcaded Frontifpisce in Plate 
CCCXLVIEL isa very elegant Delign, whofe parts arc determun’d as well by 
[cet and Inches, as by Modules and Parts, 


Plates CCCNLIX. CCCI. Two lonick Froutifpieces, by A. Bos 


Boru thele Defigns are finifhed with circular (commonly called by Workmen 
compafs) Pedinenis, We ona Sub-j ee which may be ufed as Occafions 
require; the other wi Pedefi det | from the ‘Pi/affers, as exhibited in 
the Plan: The parts ot both thefe Defigns are meatured as well by Feet and 
Inches, as by Modules and Parts, 


Plates CCCLI. CCCLUL 7wvo Corinthian Frontifpieces, by A, Boss 


Tae frit of thete Defigns hath a Scheme Arch, for the Head of its Door, 
which has a good Effect, as a Tike wife hath its Pilafters, Hntablature, and Pedi- 
ment, W ree Pitch or Height ot its Ve ertex above the Horizontal Line of the Xe- 
gula on the Cornice, 1s equal to one fourth part of the Extent of the Corazce, and 
which} muit own, L think hasa more noble and mz ueftick Appearance, than the 
low Pediment-pitch of P alladios, Whole Height is but two gths of its Extent. 
As this, and the following Defigns are enrich'd with Modil ae I muft beg 
leave toobferve, that as Modillions in level Cornices were originally made by the 
ends of foifts in large Buildings, which were left longer ‘han ordinary for the 
Support of the Coroza, fo, tor the fame Reafon, the Purloyns at Gable-ends 
of Buildings were continued out, to help fupport the raking Cornice to 
Gable-ends, fiom which Pediments were firit taken: Now if we confider, that 

the 
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the Modillions in a Frontifpiece of a Door cannot be confider'd as the Ends of 
Joifts, and of Purloynsas aforefaid, ‘tis therefore evident, a they ought not to 
be imployed there, as being directly abfurd; but however, as Cuitom has made 
them common, and as they are an Ornament and remira NE to the Corong, 
(tho not fo great as Joitts are) we will therefore content to their being ufed 
herein, provided they are not earried out in the Cornice, further than the Up- 
right of the Freeze, where they cannot have any pretence to a folid Bearing, as 
this Mafter, and [ think all others, very erroncoufly have done, The other 
Defign in Plate CCCLIL is au Arcaded Door with Pedeftals, and a raki mg Pedi- 
ment allo; and which is a very good Defign, and would make a invch fincr 
Appearnce, had not the Engraver, by Mi take, fhorten'd the Projection of the 
Cornice, which makes it appear contracted, in its natural Extent. ‘The Scales 
by which thefe Froutifpicces are deferibed are Feet, Inches, and Lines, and 
Modules and Parts, as in the preecding. 


Plate CCCLIL. 4 Compofite Froutifpiece, by A. Bosse. 


Tuts Frontifpicce 1eprefents the Compofite Order complete, in its Pedeftal, 
Column, linpoft, Arch, Capital, Architrave, Freeze, Cornice, and Balluftrade: 
and had not here the Engraver miftakenly fhorten’d the Proje@tion of the 
Cornice, the whole would have made a very magnificent Kigure. The Scales 
for this Frontifpicee are Modules and Veet, as in the foregoing. 


Plate CCCLIV. The Manner of iferting Columns in a Wall, by A. 


Bosse, 


. 


As I have given a very great Variety of Defigns for Doors, Window a and 
other parts of “Buildings wherein Columns are employed, I {hall now give you 
this Mafler's I inferting them in Walls, which t: ake as follows, The 
three Figures heic reprefented are the Pedeftal and Column of the Ta/ean, Do- 
rick, and fowick Orders, where the Circles, or Plans of their Shafts are each 
divided 1 into 8 parts, of which 2 are interred, and + project from the Upright 
of the Wail. The Thicknefs of each W all, in which they are inferted, is equal 
to 1 diam. and a halt, or to 3 mod. or Feet, as the Figures exprefs. 


Plate CCCLV. The Manner of finding the Skew-backs (and dividing all the 
various Kinds ) of Streight and Sc heme Arch ves, both regular and rampant. 


aod 


Iw order to underftand well the Magnitudes of Windows, I have reduced 
them here to three Kinds, vee. to three diferent Magnitudes, of which the 
firft is the geomerrical Square, of one Diameter in Height ; the fecond, the 
Parallelog ram of 2 diam. or the double Square; the third, the Paral- 
lelogramt, wi is equal to the Diagonal of the firit Kind, that is, 
equal to the Di Fa Square, whole Side is equal to its own Diamerer 
Thefe Heights are, in cach Kind of Window, to be confidered feparately from 
the Height ol the Arch on their Heads, be they either Scheme, “Semicircular, 
Elliptical, &c. Before we can proceed to the Divifion of the Courfes for a Brick 
Arch, we muft confider and meature the ThicknefS of our Bricks, and the Size 
of every Divilion in the upper part of the Arch muft be fomething lets, than a 
Brick’s Thicknets, that a fmall Allowance may be made for its Diminution in 
rubbing. ‘This being done, we muft then proceed to find out the Height of 


the Arch, that will be proportionable to the Diameter of the Window, “which 
1s done by this 


C E NI RAL RO L E 


Draw the Diagonals of a Square, asin Figure A ; from the Cana f nale 
the Perpendicular “FD > on f, with the Re dius f d, deferibe a Circle, cutting 
the 
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the Perpendicular in 4, through w ch draw the Line æ c fer the Height of the 


itreist ch; and if a fcheme Arch be required, then, on the Center /) with 


the Radius fe, deteribe the Arch dé e, a i, with the Kadius fe, the Arch 
rhc, The skew Back of this Arch is the Diag the Square, and which 
of all other itreig! ches is the itrongeit, r the leat Butments for 


its Support. ln the dividi ol he Cou , always obicrye to at them 


oud, tor thereby the odd onc will ftand perpendicular over the Cente and the 
Be Regia E 5 


chers on cach bide will be correfpondently equal. As to the Tern, ,/ reight 

_dreh, vt is very ablurd, beca ve nothing can be ftreight, th uched ; but, 
however, as the Cot 1 theit nds of Arches, as have rc 
pece to the Center of an Arch; as the Gourtes ¢ th hacde, 
\, are than the Courfes of the feheme Arch «e be, ahe conti- 

ued towards the Center f, they may therefore be cal cd fireiaht arches, as 

being in fome Degree affected by divifionary J.ines of az \rch. Yo divide 
he Courfes a flremhe Arch there are two Methods ; the one is, to divide 
the ular Arch, us abc, Number of cqual parts, and draw Right 
Lincs trom to the Center, which will divide eight Arch into the 
me ] ul { parts, but unequally 5 tne other ^ I is, to divide the 

upper Line of the it Arch into an cdd Number of equal parts, withou. 
iny regard to the circular Arch, as Figure ©, and Which 1 think is preferable 
o the former. ‘The Figures B and J+ repretent ¢ wother kind of skew Back, 
Center is at g and fy the Difiance of 2 diam. from the Top of 

and it is here to be oblerved, that the lets the skew Back is, 

the Height of the Arch, and which is cuted by the greater or lefTe 

Diftance of the Center, trom the Head of the Window, Now as the skew 
` of the Windows A C D, which are all the fame in the gi-stell Extream, 


and the Windows B E are of the leait Mxtream I have th mtroduced 
two Means, viz. the Windows F l, whofe Centers of their skew Bachs are at 
equilateral Diftances ; and the Windows G K M, whote Centers are in the 
Center of their Bates, and which ladt 1 think to be {t graceful of all the 
others. The Arch to the Window M 1s deleribe | by the {nterfection of Right 
Lines, as following, the Height of the ftreight Arch being firft found, as 
akim, set up the Point b, on the central Ling of the Window, fo that its 
Height above the Line æ k be equal to one pth part thereof, and draw the 
Lines ab, and bk, which divide into any Number of parts, ci 
and then drawing the Right Lines 1¢, 2 3 @ 4 J, ec. they will form the 
arched Line required, which divide into Courfes, as before directed. The 
Windows H IL are called rampant Windows, the one having a {theme Arch 
rampant, the other a ftreight Are h rampant, The fehene Areh is 
feribed, Let g » be the Dillerence of Height above the Level, draw the Line 
gm, and the central Line 6 o p s alfo, becaute on the central Line the Cen 
ter for the Courles is to be found; make o s equal to 3 times 0 7, then the 
Point s is the Center for the skew Backs and Courfes, to the level Arch, und 
on m, with the Radius vs, and from the Point s draw the Lines s æ s / at 
pleafurce; make / #7 equal to the skew Back, deferibe the Arch s¢; draw the 
Line 7 r through g the level Bottom of the Window, cutting the Arch s7 
in r, which is the Center of the rampant Arches 4 ¢ and g 7. 

Turse Arches may be deferibed by the lnterfection of Right Lines, in Man 
ner of the Arch to the Window M, as follows; Draw a right Lane from a4 to /, 
and fet up the Point 4, from thence on the central Line, equal to one 4th 
of g mm, and draw the Lines a b, b Z which divide into equal parts, Gc, as m 
the Window M, The rampant ftreight Arch, Figure L, hath the fame skew 
3acks as that of Figure H, and its Limits ad are found as a /, in Figure M. 


n fame.” 
c lame 5 


Plate 


The Principles of GEOMETRY. Ro 


Plate CCCLVI. The Manner of deferibing all the Varieties of regular 
Semicircular, Semielliptical, and Gothick Arches, in Brick-work on 
Windows of the firft Magnitude. 


EXAMPLE L Of a femicircular Arch, Fig. A. 


Lerg/ h be the Diameter, make the Breadth of the Arch /¢ cqual to one 
4th of the Diameter, or half / b; on f deferibe the Semicircle ab c, and con 
centrick thereto the Semicircle g 4; divide the outer Semicirele into an odd 
Number of equal parts, cach of which to be within the Thicknels of a Brick, 
as before oblerved ; and from thence draw Right Lines to the Center, which 
will be the Divilien of the Arch required. 


EXNAMPLE U. Of a femielliptical dreh on the longe f Diameter, Fig. B. 


Tars Kind of Arch is often nfed where the Height will not admit ofa femi- 
circular Arch, and which is detcribed, as follows: The Diameter g o, and 
Height 7 being given, and placed, as in the Figure, at Right Angles to each 
other, deferibe the Semiellipis dzo; make oc and bx, each equal to one 
4th of g o the Diameter, and deferibe the Semiclliplis a eb mc. To deferibe 
an Fellipfis hath been already taught by divers Methods; but, left they 
fhould have efcaped the Memory, andit being troublefome to turn back to thofe 
Rules, I will here repeat fo much of them, as concerns our prefent Purpofe : 
Make d b equal to 27, make g b equal to ene 3d of A2, make z k equal to Eis 
and g/ and & Z cach equal to g $; from the Point £ thro’ the Points gand &, 
draw the Lines Zg e, and / kw; on the Points gand &, with the Radius 
ga, deleribe the Haxches, ae and mec; and on the Point £ with the Radius 
Ze, deltribe the Scheme e b m, which will complete the outer Curve ae hue. 
On the fame Centers deferibe the inward Curve a zo. To divide the Cour fes 
in a femielliptical Arch there are two Ways, and both of diticrent Hfieéts : 
The firft is, to divide the outer Curve, as È szc, into equal parts, agreeable to 
the Thicknefs of a Brick, and draw the Courfes to the Center of the Arch, 
in which every fuch Divition happens ; fo all the Courfes in the half Scheme 
b m are drawn to the Center /, and all the Courfes in the Haveh m c are drawn 
to the Center k. Now, as thefe Arches are of diferent Curvatures, and both 
divided equally in their outer Curves, it therefore follows, that the inward 
Curve muit be unequally divided, and the Thicknefs of the Courfes within the 
Hauch mutt be much lets, than the Courfes within the Scheme. The fecond 
Way is, to divide the inward Curve, as d / #, into the fame Number of parts, as 
you divide the outer Curve æ e 6; and then, drawing Right Lines from one to 
the other, they will be the Courtes required. te is by thefe two Methods, 
that all other Arches, which confift of more than one Curve, are divided, ex- 
cepting the temielliptical Arch, Fig. C, which is the next Example in courte. 


EXAMPLE UL Of a femieliptical Arch on the fortei Diameter, 
Fig. C. 


Tagse Arches are oftentimes ufed in particular Places, where the Height of 
aSemicircle of equal Diameter would be too low. Yo deferibe this Arch, the 
Diameter fo, and Height 7 % being given, and placed at Right Angles to each 
other, asin the Figure, find the Centers $, 4, x, Ps as in the lalt Example, 
and on the Centers z, 4,4, defcribe the Curves Ff & ghi, and zo; and on the 
fame Centers, at any afligned Diitance, fuppofe o e, neceflary for the Breadth 
of the Arch, deferibe the Curves 2b, bed, de, which divide into an odd Num- 
ber of equal parts, agreeable to the ThicknefS of a Brick, (as before obferved) 
asat I, 2, 3,4, Oe. This done, take in your Compafles the Height of the 
Arch c #, and with that Diftance fet one Foot in the feveral Points of the out- 
ward Curve 1,2, 3,4, @¢. and turn the other Foot, to fall on the Diameter 


4 2 fo, 


—_——— 
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fo, and at every fuch Time laya Ruler, from the faid Points I, 2, 3, 4, Ce. 
“to the Points in the Diameter fo, on which the Foot of the Compafies fall, 
and drawing Right Lines, they will be the Courfis required. 


EXAMPLE IV. Of the frf? Kind of Gothick Arches, Fig. F. 


Tue Diameter fg, and Breadth of the Arch g 4, being given, with the Ra- 
dius fg, on the Points g and f, deferibe the Arches ac, f e, c h, ande g; divide 
aband dh into any Number of equal parts, agreeable to the TEk obs 
Brick, and draw Lines from thence to the Centers g and f, which will be the 
Courtes required, This Arch may have its Courfes divided, as in Fig. D, where 
the inward Arches, be and e g, are cach divided into the fame Number of c- 


qual parts, as the outward Arches, æ % and bc; and Lines drawn from the one 
to the other, will be the Courfes required. 


ENAMPLE V. Of the fecond Kind of Gothick Arches, Fig. E. 


‘Tug Diameter g m, and Breadth of the Arch ag being given, divide g m 
into 3 parts, at V2, cg p and mg, cach cqual to g z, and draw the Lines 
prik, and gh b, logad, with che Radius z #7, on the Points 4, 2, deferibe 
the Arches g f € m, alio, on the fame Centers, the Arches bæ and k/; 
with the g f, on the Points gand p, deferibe the Arches / e aud eż, 
and on t e Centers, the Arches be and ck, Thefe Arches have their 
Courles divided, cither with refpect to their Centers, as the Side abd, or by 
both Curves being divided into the fame Number of parts, as ¢ & 2. 


EXAMPLE VL Of the third Kind of Gothick Arches, Fig. G. 


Tur Diameter / #, and Breadth of the Arch z e, being given, divide fu 
into 3 cqual parts, at ¿ k; with the Radius ż 7, on the Points fand $, detcribe 
the Arches kaw, fm, interiecting in m3 alfo, on zand z, defcribe the Arches 
i Zand x /, interfecting in/; draw the Lines m kd and /7 bat pleature; with 
the Radius Å x, onthe Points ¿and k, detcribe the Semicireles f g A and con; 
on thele Centers allo deferibe the Arches ab and de; on the Points 72 and 4, 
with the Radius /g&, deferibe the Arches gh and ho, alfo the Arches b ¢ and 
ed; then divide their Courfes, with refpect to the Centers of the Curves, as 
the Side c de, or both Arches equally, as æ be, Ht GD 


WXYAALPLE VIL Of the fourth Kind of Gothick Arches, Fig. H. 


Tue Diameter fi and Breadth of the Arch æ f, being given, divide fi 
into 3 equal parts, at g P; with the Radius f A, on the Points g and b, deferibe 
the Arches fe and e z, alb ac and ck; then divide the Couries, with refpect 
to both Centers, as in the Figure, with a Key-ltone on the Head of the Arch; 
or divide the inward and outward Arches on cach Side equally, as m the afore- 


{aid Examples. 
EXAMPLE VIL Ofthe fAfth Kind of Gothick Arch, Vig. L 


ue Diameter dg, and Breadth of the Arch gf, being given, divide dg into 
y parts, at /, 3, 7,9; with the Radius of 3 of thofe y parts, as dx, on the 
Points Z, z, deleribe the Arches g p and o p ; alfo, on the Points #, 0, dcferibe 
the Arches g g and Zg, draw the Lines poe and g 72, with the Radius og, 
on the Points 4 2, deicribe the Arches 4g and de, alfo the Arches z $ and ab; 
on the Interfections p, g, with the Radius p b, deferibe the Arches bh fandef, 
allo bc and cz; then divide the Courfes, with refpect to the Centers of the 
Curves, as on the Right, or both Arches equally, as on the Left. 


Plate CCCLVIL The Manner of ruflicating Semicircular, Elliptical, and 
Gothick Arches. 
To divide the Rufticks of thefe Arches over Windows or Doors, whofe Di- 


ameters do not exceed fix Feet, take this 
re GENE- 
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GENERAL RULE. Fig. a. 


Maxe the Length of the ftretching Ruftick fg equal to one 4th of the 
Diameter k f; detcribe the Semicircles k, e, f, and z, b, b, g; make the 
Breadth of the Key Stone in the upper Semicircle equal to one oth part of 
the Whole, and the Side Stoncs each equal to one 4th of its Breadth; di- 
vide a, the Breadth of one of the fide Key Stones, into 2 parts, and fet 1 
up tor the Height of the middle Key Stone ; its Drop below the under Arch 
is equal to one 6th of its Breadth in the lower Semicircle. The Key Stones 
being thus proportion’d, divide cach Side, as bg, into 4 parts; alfo divide 
7& into q parts, and make the heading Rufticks cqual to three 4ths of fg. 
In this manner make the Key Stones to all the other Arches equal to one 
gth of the Whole, their Side Stones to one 4th of themfelves, and the Re- 
mainders on each Side divide into 4 parts, cither with refjcét to the Centers 
of the Curves, or equally at Pleafure. The Figures B, C, D, We, JR, (Ge JBL, lh, 
are the fame Arches as before deferibed, and are divided into their Rufticks 
by the preceding Rule. 


Plate CCCLVIIL The frf Magnitude of Windows rufticated. 
Tuese Rufticks are divided by this 
RULE. Fig. D, Plate CCCLIX. 


Divine the Semidiameter of the Window into fix parts, give 1 to the 
half Breadth of the Key Stone, r to the Side Stone, and 2 to each Side 
Ruftick. The Height of the Side Rufticks are the fame, as in the ftrait Ar- 
ches of Brick-work, and the Height of the Key Stone above the ftrait Arch is 
equal to z7, the Breadth of a fide Key Stone at its Top. To make the Rut 
ticks on the Sides, Fig. D, Plate CCCLVIIL, divide the Height into 6 parts ; 
the Projection of the ftreiching Rufticks is equal to the Skew-back, and that 
of the heading Rufticks to one 3d of the Diameter ; which is alfo the Height 
of the Window Stool. 


Plate CCCLIX. The geometrical Conflruttion of Semicircular, Ellipti- 
cal and Gothick rampant Arches in Brick-work. 


EXAMPLE I. Of a rampant Semicircular Arch, Figure A. 


Ler a? be the Diameter of the Window, and ac the Height of the Ramp; 
draw c Z; make eg, cb, and 22, equal to ec, and draw 42 and be; draw ed 
parallel to æ 4, cutting be in d, the Center of the Arch cg; draw the Line ¢Z, 
cutting the central Line in e, through which, from z, draw the Right Line 
zef, cutting the Diameter g / in f, the Center of the Arch gr/; onthe fame 
Centers defcribe the Arches z 7 and mp; this done, divide the oufward Curve 
0% mp into any Number of equal parts, agreeable to the Breadth of a Brick, 
and the inward Curve aegrZ into the fame Number of parts, and draw the 
Courfes required. 

BA M EE TL (OF rampant Jemielliptical Arch, Fig. B. 

Ler gm be the Diameter, ¿b the Height of the Ellipfis, and ge the 
Height of the Ramp; draw em; make ed and md cach equal to hz, and draw 
di; alfo draw abe parallel to dZ cutting Ý æ ina, and we inc; divide ed, 


di, il, lm, allo fa, ab, bc, and c7, each into any Number of equal parts, 
and defcribe the Curyes by Interfeétions, as has been alrcady taught. 


EXAMPLE 


ee SS oe 


SES 
240 The Principles of GEOMETRY. 


EXAMPLE UL Ofa rampant Gothick Ach, Fig. C. 


Ler eh be the given Ramp, Cg the central Line, and gd the Height of 
the Arch; bied gd in 7, through which draw the Line / #2, parallel to 
- make ef, and 47, ca-h equal to wg, and draw the Lines fd, and dz; 
allo draw the Lines 2c, ond ck, parallel to fd, and di, at the Diltance of 
ae. divide ef, fd, a i, 2b, and ab, be, ¢ k, kd, each into any Number of 
equal parts, and drawing the Interfectrons, they will deferibe the Arch re- 
quired , which being divided within and without, and the Courfes drawn, will 
complete it as required. The fix under Figures are Windows of the fecond 
renitude, whole Ruftick Heads are the fame as thofe of the firit Mag- 


nitude. 


Pac COCL CCCI CCCI CCCLXUI. CCCLXIV. 
Rufticated [Windows in all their Varieties. 


tn thefe five Plates, | have comprifed all the Varicties of rufticated Win- 
dows and Doors, “hich being very plain in their feveral Divifions, need no 
Explanation, and wherein the young Student will find much Pleafure and 
Delight. 


Plates CCCLXV. CCCLAVL Winduws, by S. LE CLERC, and 
Mr. Gipss. 


Is the Bottoms of the laft two Plates are fome Defigns for Windows, by 
Sebaffian le Clerc; and in thefe two Plates are many others by the fame 
Matter, which are given here for Examples; and as he hath allo exhibited 
Views of their feveral parts at large, both in Front and in Profile, 1 cannot 
think, but that they will be helpful to Invention. In the upper part of Plate 
CCCLVL are s Defigns for Windows by Mr. Gibbs, whofe Proportions are ex- 
prefled by the dotted Circles. The Figures b, ¢, d,e, h, Plate CCCLV1, are 
Plans, Elevations, and a Seétion for a Niche, by S. /e Clerc. 


Plate CCCLXVU. Venetian Windows, according to the modern 
Tafle. 


[wx this Plate is contained mine Defigns for Windows, of which thofe mark- 
ed B, E, H, are called Venetian, The upper Window B, in the Eyes ot the 
Ignorant, makes as pleating a Figure, as the patched Bawd docs in the Har- 
lot's Progrefs, and indeed, not much unlike her, as being patched in the fame 
Manner, with thefe miferable little Block Rufticks, which cut and mangle the 
Aychitraves,and Bntablature, in a moft barbarous Manner, ‘The Window E, 
is alfo another api/b Invention; for here, not contented with defacing the Ar- 
chitrave, there are half Pilafters fet againft the Columns, to make the Whole 
as abutive as poflible,; whereas, had the Architraves been omitted, and heading 
Rufticks introduced in their ftead, or the Rufticks wholly excluded, and the 
Architiaves remaind entire, the Defigns would have been tolerable good. 
The Jonek Window H, hath its fide Apertures too narrow for the middle 
one; and which is much affected by Mr. Kent in the New Treafury at White- 
hail, where it makes but a very poor Figure. The other Deligns are in ge- 
neral very good, if rightly applied, that is, if the Windows A, C, F, be 
imployed in Fronts, where there are large Columns ; and the others D, G, I, 
where there are not any feen with them at the fame ‘Time. 


Plates 
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Plates CCCLXVIT. CCCLXIX. The geometrical Conflruttions of fe- 
nucircular, femielliptical, Scheme-headed Windows in circular ellipti- 
cal Walls. 


Berore thefe Kinds of Arches are made, we mult form the Centers where- 
on they are to be turnd; and in order thereto, we muft firit make the 
Ribs as follow. Let the dotted curved Lines ca h d, and vw y, Fig. 1. 
Plate CCCLNIX. be equal to fo much of the e liptical Plan, in Piate 
CCCLAVIL at Fig. I as is fomething more than the B th of the Win- 
dow, that is, make the Radius æ /, and Arch a J, in menl Plate CCC i 
equal to the Radius [ Q. and Arch 1K H, in Plate CCCLNXIN. allo make 
aw in Plate CCCLXIX. cqual to the Thicknefs of the Wall in E 
and deferibe the Arch v x ¢ w, and draw the Chord Lines a iB, BP 
ab imr, and thro’ r draw the central Line r Ze; divide the Ch 
ab into any Number of equal or unequal Parts, at the Pont: G E 
laying a Ruler from them to the Center 4, draw Lines to c 
m the Points z#, &c. on the Point +, with the Radi 


rdiu 


ribe the 


keane Doan 
craw Righ 
i a 


the Semicircle ae b; alfo make # / equal to r e, and through the Points 0, 
0,0, f, &c. trace the Curve xoo000 f t, whofe Ordnates 20, 2 0, &c. be- 
refpective Ordnates g 4, &c. of the Semi- 
circles; and the Diftance of the Ordnates 7 o, being propo ! to the 
the Line w Z, as the Ordnates g 4 are to the Diameter of the Semicircle æ p 3 
therefore if the Semicircle æ e b be raifed perpendicularly over its Diamcter 
a b, and the Curve w f z over the Line w z, they will be the Ribs 
If a third Rib is required (fuppoie at zk, then by laying a Ru 
Center / to the Points g g, &c. you will divide the Line ¿4 
Number of Parts as are m a b d in the fame Propor 
the Jine w 4; and if from the Divifions in the Line Z / 
rallel to Ze, and make every one of them corre{pondei 
nates g 4, in the Semicircle ae b, and through their Tere 
Curve z æ k, it will be the third Rib required; and fo, in lik 
other at Pleafure. 

Te Ribs being thus prepared and fixed in their Places, let then: be cover- 
ed with flit Deal, or rather Pantile Laths, which muft project outwards, 
fomething beyond the Upright of the Wall; and as the Covering of the 
Ribs mutt be confidered before the Ribs are made ; therefore, in their making, * 
an Allowance for its Thicknefs muft be imade; {o that the Whole together 
fhall exa@ly fit the Arch required. The Center being thus made and fixed, 
the femicircular Rib @ ¢ b, Piate COC1.NIN. will be over the Line il 1 URE, 
Paes: COCCI SOV El Land as the Line 1D H in Plate CCCLNVILL. is 
equal toa rh, ii I. Plate CCCLXIN. the Semicircle 1 C H is equal to 
ed perpendicularly 
over the Line } H, it will be in the Place of the femicircular Rib; this be- 
ing well underitood, firike a Chalk Line about the boarded Center trom the 
Points T and H, fo that it may be exactly perpendicularly over the Diameter] H, 
and let this Line be reprefented by the Semicircle 1 C H, which we'll fuppofe 
to fland perpendicularly over the Line 1 H; on a large Door or Floor, lay 
down aTriangle, equal to the Triangle 1 HQ, and on Q, with the Radius I OF 
deferibe the Arch I H; alto on D deferibe the Scmicircle 1C H 3 Which will 
be equal to your Semicircle, defcribed by the Chalk Line on the Center; di- 
vide 1H into any Number of equal or unequal Parts, as at the Points 5, 3, r, 7, 
and from thence draw Right Lines at Right Angles to 1 H, until they meet 

al 1). the 


» the Ord- 
NSitrace tlre 
ler, any 


the Semicircie a e b, and if the Semicircle 1 C H be rai 


a raea 
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the Semicirele in the Points C, vs 7%, % 7 this done, tran 


t : 
Gjat , &e. in the S5emicircie en the Floor, to that cribed in Chalk ou 
the Center, and from thole Points draw outwards Right Lines at Righ 1 

to the Scmi C towards A, gc. then make C jual to 


u cqual to 2 t, py equal to 2 


D Ky faved 
. p, H, a Line being traced, md the ke d 


and through ; > 
on the other Side, the Curve to which the Arch muit be fet on the Cente 
that will be perpendicularly over the Bate of the Window, to 


Tet. oe ne Ordnites = 
H, and as tne Ordiites © 7, 


circle I CH is perpendicular 
ig) 2 ob. yi 


OR ORT A EAI 


the semicircle on the Cen- 


Ir, wW S, V É, are perpendi- 


ih, Th ly Eek, SP OEG 


cnlarly over, and para : 
the Curve Iz sr p H (on the Center ts per) cularly over the Bate LA H, 
and to which the Face « f the Arc t be ced as atorelaid. The Line 
G A F reprefents the Curve en Tobwal Center, whole Diameter is equal 
to the | G | heren ce On eE A D n, 0/2 aE éf, dc, and 
f l tot aTa, fil, aby Illy fe allel, E OSS viens 
which | t The l ; alfo 
und d eme Hind ¢ Pian, 
vo ell f ides 5 h, 

Ç “each en PRENS 

d pre ¢ k 
wrocecs t Vorkas follows : (1) Le CEA VHI 
e the 1 i ich or Architrave, vo 1 I in- 
dow ; m ( 1, and draw GIP l } lich, 
he is I ibe the Semicircle € i e GE and BF in 
CO È ber uncqual Parts, < t joey eg, a DO oe 
2, Q ’ ence draw Right Linc GBF, at 
) icl ll allo cut c | t 
UW? the Right Line ) the Le 1 
tie C i WS » Fig, ballon ike iB) 1D Bin Fig: 4 ual to 
Gla i ]. (3) Divide A E in Fig. U. m {uch Proportion as G F in 


| at the Points, 7, e, D, d, C, 4 a, © C and kom thole 


l right ed to itfel! of Le rat Pleafure 3 thisdone, 


in Fig. IL. equal to 


lao | 12 
el lB 
Gay ac 
i thr 1 the The tn ih thy Bes Dn Cos &c. defcrike the Semicllipfis 
GA, 1 ee Manner, and on the Line l ints d, ¢ 
G, z t the Ordnates of the leiler x 7 2 Gy oy 
l thcir Extreams trace the Sei , which 
tho ptical as now € inded) ef the } 
te Cc ríes are divided equa Vs as V | C č ps 
femielliptica ving 
sire, | whic clented in Plate 
pre Conful 4 1 diane 
), irc on the one t on ti her, 
as L, 3 gc. which wi | dis e C F into un 
u Part . thisdone, transfer the Divitte s of tiie 
ine treight Piece of Wood, and fix 1 \ uly in the 
Center o ] to CCELA V ILL) do that thie f the Divi- 
fions be cx level with the Diameter of the Arch; diyide the 


The Principles of GEOMETRY. 343 


Curve 1¢rs5 pH on the Center, in Fig. L into the fame Number of Parts, 
as you have the Seinicllipfis BF D into Coni and which will be qual to 
cach other; and then a Chalk Line being applicd from cach cf thofe Diy 

on the Center, to the refpective Divitions, in the Standard Piece, cere 
Q, that is, from the firit on the Center, to the firit on the Standar 
the 2d on the Center, to the 2d on the Standard, gc. flriking the 
Time, ı will truly fet out on the Center cvery Courfe as require 
apply one Side of a Bevel to cach Line flrnét on the Center, with i 
to the Curve on which the Arch is to be placed, and open the other Si 
it meet the Perpendicular of the aforefaid Curve; and the Angle fo 
will be the true Angle, that the Sofito cf every Courfé muit make wi 
Perpendicular of its Front: . 

THe next and lait Thing to be done is, How to fiad the Curvature of eve- 
ry Courfe contained in the Arch; which may be found as follows, Plate 
CCCLXX. Fig. 1V. and V. Admit Fig. IV. to be a femicircular-hcaded Win 
dow in a cylindrical Wall, whofe Arch is to be rufticated with Brick or Stone, 
and ‘tis required to make the proper Templets, for the forming of the Curva- 
ture of cach Ruilick ; let 72 be the Diameter of the Cylinder, and Wind 
the Point $; defcribe the Semicircle, and divic J 
forc taught; cor the Sides of cach Ruttick both VS, l the Lines 
mect the outfide of the Cylinder, as g, to x and m, fe, to wx, &e in a 
ny Part of the central Line & g, draw a Line at Right Angles to it, as the 
Line x y, interfecting it in $; on fk, with the Radius $ r, deferibe the Circie 
rq p; divide one of its Seiidiameters, as PY, into Nun i 
parts, (fuppofe eight) as at the Points 1, 2, 3, 4, y, 6, 7, 
draw Ordwates parallel to ¥r 3 take one half the Line xm, Fig. 1V. wiz. 
x k or km, in your Compafics, and fetting 1 Foot in the Point g, turn the o- 
ther to fall on 2, in the Line » $, Fig. V. and through the Point 2 draw the 
Line gz m, making 7m cqual to ż g; through the Point ż draw the Line x o, 
at Right Angles to the Line x g; divide 7z z and ¿g into 8 equal parts at the 
Points 1, 2, 3, &c. thro’ which draw Ordnates, which make equal to tl pec- 


cks, as bc- 


tli 


tive Ordnates of the Circle r g p, and through their Extreams deferibe the 
Ellipfis oga; take 1 half the Line w z in your Compaifes, k n, Fig 


IV. and fetting one Foot in g, with the ether touch the Line x &, H 
S 3 5 re) È > 
through which, fromg, draw the Line g d equal to w z, and through the P 


4 draw the Line f b 4, which make equal to the Diameter of the Circle pq: 

p r $ > Shee 
divide d b and $ g into 8 equal parts, and draw the Ordnates parallel to F% 7 
and equal to the refpective Ordnates of the Circle, and through their Ext 


deferibe the Elliptis Zg f. In like Mauncr make g g, Fig. V. equal to & o, 
Vig. 1V. and through g, from, draw the Line g g b, making g b equal tog g; 


through the Pou 


g draw the Line e c equal to the Diameter of the Cylinder, 
and at Right Angles to 6g, and then, dividing the Lines dg and g g each into 8 
parts, draw the Ordnates equal to thofe of the Circle, and through their Ex- 
treams defcribe the Elliplis be ge. Laitly, make g », Fig. V. equal to & s, 
Fig. IV. and through * draw the Line g xz, making w ¢ equal tog x; through 
the Point « draw the Line w æ equal to the Diameter of the Cylinder, and at 
Right Angles to ¢ x g; divide #x and xg cach into 8 parts, and, drawing the 
Ordnates equal to the reipective ones of the Circle; deferibe the Elliplis z z 

w. 

Note, If the Ordnates of the Circle be continued out to meet the Line 
ź 9, they will divide the longeft Diameter of every Ellipfis, in the fame Pro- 
portion as p$ the Diameter of the Circle is divided ; therefore, tho’ I did before 
direct the dividing of the Diameter of the Circle into equal Parts, being 
eaficr underftood at firft, yet ‘tis plain, that, if it is unequally divided, ‘tis the 
fame ‘Thing; therefore, if enough Ordnates are drawn, fufficient to deftribe the 
Curve of the Ellipfis, ‘tis all that is required. Thefe feveral Ellipfifes are to be 
confidered as the Outlines of fo many Seétions of the Cylinder, which, in ge- 
neral, pafs thro’ k the Center of the Window; and therefore the left Hand, or 
lower Ends, of the fhorteft Diameter of every Ellipfis, as the Points w, e, f 
anl 


4 


nnn 
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and z, will all fall t rin the Side ofthe Cylinder at k; wherefore making 


the parts of cach } ; next above the fhortcit Diameters, as w 30, e 32 


Ff 34, and # 36, cach equal to gk Fig. WV the Semidiameter of the Arch ; 


and the nest parts cf each El ea 2a) AGS Sa GN 8, SRE, 
a5) cached to g 1V. the Height of the Rultiks, they will be the 
Curyatures of thote Ruft ; that is to fay, (11 The Templets for the firit 
Ruftick zg, are the plets marked D, found on the Elliplis mog x, 
which as for the upper part A g; and a Tempict n ide to the Curye ot the 


Cylinders Cirel for its lower J (2) The Templet C is for the 
Curry fe the Templet the Templet Ais for b a, and 
he central Line of the Key Stone is perpendict The fame Templets in 
i of] ve Parts on the other Side, work the fame Ettuct. And thus is 
A £ 1} CLe 
R from this ‘tis plain, that every Courfe in an Arch being conf- 
a on fing through $ the Center; the Templet required for 
every e, is that Part of the Ellipfis of cvery iuen ction that 1s 
) n the End of its fhorteft Diameter, as the Courte or 
t er of the Window. 

rated ature of thefe curved Courfes of Brick or 
1 I eoma laty to 1a on a j Sper cies, AS OU Paper, a 
Angel i every Courfe centained in fih an Ai ch, 
1 tl 1 the Center $, unto both sides of the Cuder, as 
| are ion 1 reters of the Elliptites ol fuch Sections, 
y teft Diameter C ial to the Diameter of the Cylinder ; -- Make 
the Righ 2 ai lL J CLXEN. equal in length tothe curved Line 
a IP CE GIENw diene ke CF, in Fig. Ib aforefaid, equal to g k, 
the Se ‘ameter of the femicirenlar-headed Window m Fig. IV, PI. COCA. 
and defcribe the Semicllipfis DFB, which divide into fuch Number of equal 
confiftent 1 Chichnefs of the Bricks ; this dene, draw Right- 
m { ! h the alorefiid Divifions, and they will be the 
Angles of t overal Courfes required : For it the Filipfis be thus defcribed on 
Pape applicd again{t the Side of the Gpider, fo that the Linc FC is per- 
pend | then the Diftance from the Center C, to every part of the Semi- 
cHiplis DFB, will be equal, th its D, B will ftand perpendicularly 
over the Fon @, which are c he Chord-line, or real Diameter of the 
indow {therefore wall be circular, and the feveral Lines pafling from 

its Cer th h its ¢ Angles required. 


L isan Ellipfis, or rather an 
so to find the Terminations 


in which t Sugi t of a Cylinder, whofe Bale is a Circle, and 
whol m ( equal to LQ: Wherefore drawi the Lines F E, and 


\ ’ |. ane EG at the Dittance of 1Q_ (rig. 1 Plate 
C Gy n each i C they will reprefent the Sides of the Cylinde 
at whie the | g meters of the feyeral E}liptifes muit terminate, 
1 tho’e Angeles transferred to the Building, will be the Courtes required. 
1 t taken any stice of the Divifion of Courtes in Arches, with 
refpeck to the cks themfeives, 1 mult now obferve, that cach other Courfe 
m an wh l ntas Lh inches, confilts of two Strerchers, a8 #7 M 
Treal aen which are 7 Inches each in Length; and the other 
Cour! erween hree Headers, as æ, a, a; each of three Inches and 
one nd iwo C s ase, c each of r Inch and three 4ths, which are 


alternately hout the Whole. Having thus explained all the 
parts belonging to a Winuow o this Kind, wherein I have been very copious, 
and which | hope is fo intelligible as to be underftood by Perfons of mean 
Capacities, for whofe Sakes | have compiled this whole Work, { muft in the 
next Place obferve, that the very fame Methods and Lines are to be ufed in 
the Formation of the Centers and Arches of Elliptical and Scheme-head- 
ed 
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ed Windows in fuch eircular Walls, and which is very evident, if we 
pleafe to confider the feveral Lines in | igures LIL IV. V. Vi. VIL. Vill. and 
compare them with Fig. 1. and IL, Plate CCCLNVUIL as allo Figures V. VI. 
and VIL with Fig. 1. Plate CCCLXIX. 


To make a freight Arch in a circular Wall, Fig. II. Plate CCCLNIX. 


Ler the Circle CE D reprefent the Plan of a Cylinder, or round Tower, 
in which is to be made a Window, as between Cand D, whofe Head is ley Ol 
and finifhed with a ftreight Arch of Brick ; make the Right Line Raa Hic: 
1V. eyual to the curve Line C D, Fig. ITI. which divide into Courfes, agree- 
able to the ThieknefS of the Bricks; make g e, in Fig. IV. equal to GA in 
Fig. II. and draw Lines from e through all the Divifions in the Line ois 
which are the Angles of each Courfe, that muft be defcribed on the Point A, 
and continued through both Ways, asx, lo, k p, &e. Fig. II for if Fig. IV. 
was horizontally applied againft the Cylinder, with the Point 7 on the Point 
G, then the Points ¢ and / would cap about, and {tand over the Points C D, 
and the Lines e &, &c. drawn through the Center, and continued upwards and 
downwards to meet the Sides of the Cylinder, will be the long Diameter of 
thofe Ellipfifes, in whofe Curves the Templets of each Courfe may be tound, 
as before taught. The feveral Divifiens in the Plan of the Window between 
CD, mutt be equal to thofe of &f, Vig. IV. and a Plane or Board fo divided, 
and fèt level with the Head of the Window, and ever its Plan are the Lines 
to which every Courfe of the Arch inuft be fet. 

Berore 1 proceed any further, 1 muft beg Leave for a Digreffion to ob- 
ferve, that altho’ in the Conttruétion of Geometrical Figures in the Beginning 
of our Geometry, I have taught divers Methods of deicribing Ovals and El- 
lipfifes, and have alfo here, in the Conftruetion of feinicircular-headed Win- 
dows, ihewed another Method of deferibing an Ellipfis to any Length and 
Breadth, by transferring the Ordnates of a Circle, whofe Diameter js equal 
to the fhorteft Diameter of the Ellipfis, ge. which indeed are fufticient for 
all Kinds of Bufinets, where they are required; but yet, as there are three 
other Methods, that have fince occurred to me, the Knowled 


€ of which 
may be entertaining to the Curious, I will, for their Sakes, he 


infert them. 


To defcribe an Oval or Elliplis to aay Length and Breadth given, Plate 


© £ 


A, to follow Plate CCCLXIX. Fig. H. 


Meruopl. Let chand ad be the given Diameters ; make ¢ g equal to 
ad; make A s and A¢ each equal to two 3ds of gb, onz s complete the two 
equilateral Triangles ¢ p s, and zx s, and draw out the Lines z Oh) UD, & ee 
sz; on and s, with the Radius c z, deferibe the Arches w c v and z b 1; 
alfo on y and x, with the Radius x v, defcribe the Arches va z and w d z, 
whieh completes the Oval required. 


METHOD I. Fig. 111. 


Lev ahand b e, be the given Diameters interfe@ing in z, on w hich, 
with the Radius z a, defcribe the Circle a dh c, alfo, with the Radius g e, 
deicribe the Semicircle b f e ; divide the Quadrant 4 d into any Number of 
equal Parts, (fuppofe 8) as at thePoints D, 2, k, L &e. and from thence draw 
Right Lines parallel to the Diameter be, of Length at Pleafure ; allo divide 
the Quadrant fe into the fame Number of equal parts, as you did the ORE 
drant > d, at the Points y, y, y, &e. from whenee draw Right Lines parallel 
to the Diameter a f, cutting the aforefaid in the Points Wh Oh by GF @, 
through which trace the quarter Part of the Ellipfis, and fo, in like Manner, 
the Whole as required, Í 

Tuis Method is an Invention of Sebaftian Serlio, 


4R ME- 


anne 
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THOD IIL Fig. I. By Means of a Tramel, 


given Diameters, and e Is e b the Tramel fixed with 


Ler chand a dbe the 
it ts central Lines lying on the two Diameters; Jet zk represent the Rod of 
the Tramel, on W hich ilid ing Points, as p 72, with Screws on their 
Hi é: aa or Sides to fix A at Pleat ure, let / be a fined Point, made capabl a 


of receiving a tracing Pin, Ol Pencil; make the Ditkance m 2 equal to halt 
the fhorteft Diameter, and 2 2 to the Dittance of halt the longett Diameter ; 
ve, put the Points p, 7 im the Groove of the Tramel, with the Point 


Extreams of the Diameters, and turning it about, the Point 


e the is requil at 
> Art may ben fk expedit iou ifly deferibed, as in Figures TV, 
wherein P isa Semicircle; W, a Semiellipfis,; and Y, a feleme 
, the Elevation ¢ the rampant Dian eters to the Figures V, Se 
e: and, if therein he placed Ordnates equal tothofe inthe Fi 
Y, asreprefented, the Curves traced through their Extreams 
mpan urVes Tee ired. 
"ot circular Windows being the next in Ot! rder, I fhall proce d 
gore L can make any Beginning therew ith, I muft firit few 


ay to cover the Superficies of a Cone, Plate CCCEXN 


L reprefent a given Cone and’tis requir red to cover its $ Superficies 


y P er ze cad, Ge. with the Radius zh, on the Side of the 
Cone ‘ as big ViL in whofe Circumterence aflign i Point, as 
gs i Cire erence hal the Bafe of the Cone, and tet it in the Circle, 
\ 1 ¢ ay le IL ics ea, ec; cut ont the ¢ ACC, 
i lied, with the Point e on the | 1 C 
actly ¢ i { ed: For, as every Point m the Circum ce, 
tie 1 in eq i rom e, and equ l toi k, the Side of the Cone; a id 
the € t rch ac, Fi g. Il. is equal to the Circumference 
of the ¢ . cfore it ts equal to dre Superficies of the Cone QED. 
Th which is very cally done, 1 will now proceed to thew 


How to line with thin Stuff, &c. the Sofita of a Circular WV indow, as 
WHI. Plate A, following Plate (CICICIL NUN: 


Jnr acp vy a Section of the Wall, in which {tands the Window, 
Fig. VHI. wherein e equal to | Diameter of the Window 
b fa the ¢ tity of the Sp bd and wag the Splay-bachs 
the o ¢ bdand ag, until they meet in E, then wi l the Tri- 
inele / reprefent the Section of a Cone, whofe Baie 1s equal to the Dia- 
meter wz f or bus or othe wife, if you fuppofe the Splay-back € ‘the Window 
was to be continued, unt lall its parts mect in a Point, the Whole would form 
a Cone, whote Bafe is equal t tl teft Breadth ot the splay within, as 37 ) 
and fide to / E, or z K, as before. 

Now, to find the Form ot the Piece, that will exactiy cover the Splay-bac 
take z E the Side of the Cone, and with that Radius delcribe i re Cir- 
cle at plealure Fig. V. on the Center w, wherein ai nt (a 


nake the Length of the Arch y æ 4 equi il to the Circumt 
rence of the Circle #4, t the Bafe of the Cone, and draw the Lines ¢ w and pw; 
ke J yo equ l to b d, the Length of the Splay, and with the Radius vw d 
xov, then is the Figure y Whale x the Piece required, which 
k exactly cover the whole Splay, as required : For, as the Sector 4 wy aw ill 
cover the whole Cone, as betore 1s demonitrated, therefore y a $ v b x will cover 


the Splay, which is a part. OTETO. 


at y) tt please ; 


IT 
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Lr is on this very Principle of covering a Cone, that all circular Mouldings 
laid on are worked : 


As tor EXAMPLE, Let it be required to flick the Mouldings to the 
Bafe, or Cornice of a circular Pedefial, as Fig. Wl. Plate CCCLXX, 


(1) Make a Section, on Paper, of the Pedcftal with its Mouldings, as in 
the Figure ; continue the Face of their Projections inwards, until they meet 
onthe central Line, fo Zaz and ox, being continued inwards, meet in the Point 
k: Now, if you confider the Line Zo as the Diameter, and the Lines $7 and 
k o asthe Sides of a Cone, the Mouldings are eafily found, as fi lows; With 


the Radius ko, or &Z ona Point, as e, Fig. I. defertbe the Arch of a Circle, 
as Hk /, which make equal in Length to the Circumference of the Bafe of the 
Cone, and draw the Lines eZ, ch; make gZ equal to /7, or zo, and defcribe 
the Arch g dbf; thenis the Piece Ak/7/7¢ the Form and true Magnitude 
of the Piece, in which you are to work the Mouldings for the Bafe, and which 


E 


will exactly finith, as required. The like is alfo to be obferved in working of 
the Mouldings for the Cornice, as is evident by the Lincs ad and gf being 


continued to 7, and whofe Picce is deteribed by Fig. 1. 


To cut out the Lining to the Sofito of a femicircular-headed Door, or Win- 
dow, flanding in a circular Wall, Fig. V1. Plate A, following Plate 


CCCLXIX. 


Ler DBC reprefent the Plan of part of a circular Building, in which is 
placed a femicircular-headed Window with the Splay-back, as Br, or 21, the 
Infide of which is to be lined with flit Deal, @c. (1) Makea Plan of the Win- 
dow, as in the Figure ; continue on the Splays, until the y mect on the Center 
Line, asata; draw Bz andr i, on F defcribe the Semicircle r 2 3; divide 
the Quadrant 7 2 into any Number of equal parts, (fuppofe 4) as at the Points 
4, 5, 6, and tro rence draw Right Lines parallel to the central I 
until they mect the inward {ine of the Building in the Points z, w, 
whence draw Ri l llcl to B æ, unto the Splay-back Br, as to the 
Points sA v: Now, if 3 uppofe the Semicircle to be raifed perpendicularly 
on its Diameter, and Lines drawn from every part of its Circumference to the 
Point 4, they will form halfa Cone; and if we fuppote the Lines By, Jr Aw, 
and 7, be raifed perpendicular to the Plane of the Paper, then the Line Br 
is equal to the Length of that part of the Cone out of the Wall, that is perpen- 
dicularly over the Line y F ; and fo, in like manner, the Line sr is the Length 
over the Line «G, Ar over w H, and vr over #1; this being done, on a, 
with the Radius ar, deferibe an Arch, ashr, which make equal to the Circum- 
ference of the Semicircle r 2 1, and divide it into double the Number of equal 
parts, as the Quadrant r 2 is divided into, véz. cight, as at the Points c, e, gk, m, 
o, P, from whence draw Right Lines to the Center a; make & 2, en the mid- 
dle Divifion, equal to Br; makeg b and  / each equal to sr; make e f and 
o a each equalto Ar; make ed and pq cach equal to v r, and thro’ the Points 
d, f, D, 7, l, a, q, trace the curved Line bd fh i la gr; makeb 7, 44, f7, 
oda! A 


a tay 

BRE a O hs each equal to B 6 and through the Points 7, 4, 7, ee. 
trace that Curve, then will the Area, included between thefe two Curves, and 
the Lines 7 % and B r be the Sofito, or Lining of the Splay required. Fig. VI. 


will be explained, when we come to fpeak of finding the Centers of Pediinents. 


inc A 2 
cee 


3 rom 


Of the Formation of Niches, Plate COCLXIX. 


Havine now done with Doors and Windows, the next in Order js the For- 
mation of Niches, quafi Nidi, or Neffs, of old Concha, which are a Kind of 
É Pluteus. 
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Plutens, or {mall Tribunals, and are fo called by the altans to this Day, 
wherein Statues are placed to protect them from the downright Injuries oi the 
Weather. The magnificent Throne of Solomon, mentioned in 1 Aves x. Iy 

was undoubtedly a Niche, as the Words exprefs, The Throne had 6 Steps, aud 
the Top of the Throne was round behind, &c. wherefore, as Mr. Evelyn obfeive 

it feems to have been fuch an ample Nzche, in which a pr anipal Perion migh 

it, as it were, half canopy d over, within the Thickness of the Wall, Niches 
have their Recefles, notonly /eaucircalar, as Figures dand e, Plate CCCLX VI. 
but are femetimes made feniellzptical, or fquare, which laft have their 
Depth equal to one third of their Diameter. They are in general ufed as Or- 
namento to enrich very large Piers between Windows, Columns, coe. and 


ti z ` . ` Leng 

fometimes to fupply the Piac f Windows. The /emicircalar Niches are the 
belt for Statues, whole Height fhould he equa! to the Center of the Impoft 
or Center of the Head. If we would enrich their Hes nothing is more 


natural and becoming than the Eyez printed cr carved. or being 
maie, hexangular, ov odlauguler Yannels, proceeding trom their 


divided into 


Center, with Rofes of divers Kinds, as repre ented in the Infides of Capo/a’s, 
i Ha Wie N jare CCCLXVIL But indeed Niches without Doors, thew 
Le wn and therefore it is to be noted, that fuch FEnrichments are 
on 0, Niches within Doors, as at the End of levy, Hall, 
Chi 3 Elliptical and {guare Niches are molt proper for or \ 
i y fo deepas the femicercular, and which may be placed on a 
final bor Lededtal, ona 2ra/s or Matule, either plain or enriched with 
7, ose he Occafion requires.) When Niches are placed in the 
firit Story ey muft have Ped: {tals under them, as in Fia CCLNITL and 
Fig band fin Plate CCOLAVI; but when they are placed tn a Range with 
Windows, they mutt be contorn le to their Ornaments 
Nrewes are made in four different Wavs, as, £ with plain Brick 
work, rendered, and white-wafhed or painted within, oy otherwife fnifhed with 
Ornamen u (i by the Maltuns § - eucndly, With stone, 
} Loren wraly, With \ ood. as Wain or Deal glued toge- 
ther painted la fiiy, with wooden ¢ tering, lathed and plaiftered. A Je- 
WUC C or J i iche ompouled of two parts ; the lower one being 
one h "a Con Vlinder, \ ( isa Semicirele, or Semictlipfis, and 
one Quart r o cong re, or Spherord, or Seuudome. To 


ndrical parts of both Kinds, is to do no more, than to raife them 
perpendicular over the cuived Line ¢ { their Plans; but to form their upper 
parts is a Work fomeriing more curious, is Will appear by the following. 


T 


To make the Head of a Semiciwcnlar, or Senuelliptical Niche, im rough 
Brick ov Stone. 


Brrorg thefe Niches can be made, there muft be Centers made to turn 


them on hich, to do well, is a curious Piece of Worl nfhip, and may he 


done as tollow 


i. To zake the Center for a fenucircular-beaded Niche. 
. j 


MA 1 icircular Plate, anfwerable te the Dian of the Cylu 
der, on which the Feer of your Ribs muft ftand, like fo many Rafters, as B, 
C, A, Fig. NV. Plate CCCLNEX. make the Front BDA exactly equal to 
the Plate BC uA, which fix on Band A, at Right Angles to BC A; this done, 


cut out asmany Ribs as are necefjary, all which have the 1ame Curve or Arci 

as D A; then fix one on C, equal to B, or D A, (the Thicknets of the Front 
at D excepted) and which will ttand at Right Angles to B D A. Proceed in 
like Manner, to fit in «ll the otherson cach Side, making an Allowance for tuch 
as muft Le cut away in their mecting together at D. Having thus prepared the 
Ribs, we mutt now proceed to the covering of them with flit Deal, which per- 


form 
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form as follows, Fig. T. Plate CCCNCVII. Suppofe the upper Semicircle 
reprefent BDA, the Front of the Center in Plate CCCLXIX. on its Center 
erect a Perpendicular, terminating in æ, which divide into any Number of c- 
qual parts, through which draw Right-lines parallel to the Diameter, as e f, 
&c. terminating at the Semicircle on cach Side; on the Points, where thefe pa- 
rallel Lines cut the Perpendicular a, defcribe Semicircles to terminate in the 
Extremes of thofe Lines, as in the Figure is reprefented: This being done, 
confider how many Pieces, and their Breadths, will beft fuit to cover the feve- 
ral Ribs, (fuppofe four) then divide one Quadrant of every Semicircle, as 7p, 
me, &c. into half as many parts, og. two, as at the Points o, z, &c. ce nti- 
nue out the Diameter @ Z to c, making Zc equal to the ] ength of the Arch 
af b; tet on the Line Zc, from Z to k, &c. the feveral Diftances, that the Ex- 
tremes of the Semicircles are from onc another, in the Quadrant a b, as b e, 
equal to 7k, &c. and on the Point c, with the Radiufes c Z,ck, &c, deleribe 
the Arches b/d, ikg, &e. and then making 2d, Zh each equal to half Zo, 
alfo & g, kz cach equal to half #7, and. fo in like manner the other A rches 
between & and ¢ equal to the Halves of all the ether Arches of the Semic ircles, 
being fo transferred, and lines being traced through all the feveral Points, as 
hi, &c. ¢, onthe one Side, and dg, &c. c, on the other Side ; then the Fi- 
gure 4 dc will cover one quarter ot the Head of the Niche, and, confequently, 
jour of them will compleat the Whole; for, as the Length /c is equal to the 
Convexity a b, and as the feyeral Curves 47d, akg, &c. are equal to one 4th 
of the Semicircles, taken at their refpective parallel Heights, thercfore the Fi- 
gure bde will cover one 4th of the Whole. 9. £. D. 

Bur this Demonftration may be yet plainer underftood, if we imagine eve- 
ty of the Semicircies to he fo turned up on the Paper, their Diameters remain- 


ing fixed, as to cut it at Right-anglcs, paralel to the Diameter @; for then to- 
gether they form one qth of a Spi ‘hich is the Body, that the Center is 


to reprefent. Fig. Ti. is another J 
[pheroidical Dome, cither on the cor 


, for the Covering of a 
b, or on its traniverfe 
mes, or Niches, and 
entire Domes, vither /pherical or [pberordical, yet it is alfo to be underftood 
for the Covering of the Infide of Nubes, or Domes, with thin Fineers, &c. 
By this Rule Plumbers may cut out their Lead for to cover fuch Roofs with 
Certainty ; but more of this will be faid, when I come to explain the Remain- 
der of Plate CCCNCVI 

În Plate CCCCVIL. Figures M, N, Q, is a Method propofed for to cover 
the Head of a femicireular Niche, by Mr. Francis Price, in his Treatife of 
Carpentry; whercin ‘tis to be obferved, that as the Ordnates $ hs A, By 
ee. inthe Line £4 Fig. M, are Right-lines, as aifo are their Parallels at ff, 
&c. and not citeular and concentrick, as Dæ, zg, &c. in Pig. 1. P}, CCCNCVIT. 
all the feveral parts in thofé Right-lines cannot be equidiftant from the Points 
aa, that is to fay, if the Line a f, Fig. M, which ftands over the Middle of 
89, was to Le continucd, until it meet the Line 8 9, its Length would be lefs, 
than the Diftance taken from æ to 8, or to 9, which fhould not be; for as the 
Point æ reprefents the Vertex of a Dome, or Niche, and the Line 8 9 is fup- 
potcd to be a part of its Bafe, “tis certain, that every part therof fhould be 
equidiftant from a, but they not being fo, this Method is falfe 3 asalfo is that 
of Mr. Michael Hoar, in his Builders Pocket Companion, whofe Method 
is reprefented alfo in Plate CCCCVIL Fig. V, T, wherein T is a fuppofed a 
Piece to cover part of the Whole: But here, as in Mr. Price's, the Ordnates 
fe, ba, nm, Xc. are all Right-lines, and parallel, which ought to have been 
circular, and concentrick, wherefore the Points / and e are at greater Diftance 
from 4, than w is, which ought not to be, and therefore is abfurd alfo. The 
Reafon why I have interted their Figures is, for the fake of demonftrating 
their Falfities, which are very evident, and therefore to be avoided ; and 
which indecd, I believe both thefe Perfons were jealous of, as not having given 
“any rational Account of their Method, to be underftood by any Reader. 


45 As 


eee 
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As the Covering of the Ribs is thus taught, and fuppofed to be done, and 
the Center fixed in its place, proceed on with the Brick-work about it in eircu- 
lar courfes, which is beft done with all Headers, breaking joint over each o- 
ther, and which being placed with their true Somering, and key’d in well be- 
hind with broken Tyles, @e. the Whole will be completed as required. If it 
is required to make an entire Dome in Brick-work, it is to be oblerved, that 
every Courfe will key itfelf in, and therefore there never need be any Cerner 
made to turn them on, as muftbe done for a Niche; for if a Nail be fixedin the 
Center, and a Line itrain’d from it, it will fhew the true Somering of every 
courfe; and a Lath being cut to the Semidiameter, and applied to the Center, 
will give the Diftance of all its parts. 


Ul. To make the Center for a femielliptical-headed Niche. 


(1) Maxe fit a Plate to the Plan of the Niche, as Fig. XIL PL CCCLAEN. 
en which the leveral Ribs are to ftand, and thereon align their Places, as at 
1,5 Ps % #, &e. (2) Cut on the front Curve, as B DA, Fig. XI. which muit 
equal to the Plate, and fix it at Right-angles, as in Fig. NI. the Rib Dee 

a Semicircle ; but the other Ribs, as i, p, g, f, and the like on the other 
Side, are Curves generated by fuppofed Sections of the Spheroid, cut thro’ the 
eriqg/, ploln L Fig. NUL and which are all Quarter-parts of fo many 
Ellipfifes, that have the Lines 7/7, 74, ph and o /, in Fig. NIL for one Half- 
art of their tranfverte Diameters, to every of which the half conjugate Dia- 
meter z Z is common, and which may be defcribed with a Trammel, îs ano- 
ther Ellipfis, or geometrically, as in Fig. NIX. which contains a Demonftra- 


tion of their being fo many Hlhipfifes. 


Let 6y 5 be the Plan of a femielliptical Niche, and tts required to find the 
Curvature of a Rib, flanding over the Line aq, which is taken at pleafure, 


Divine aq into any Number of equal parts, (fuppofe 6) as at the Points 7, 
mm, 7, e, c; through which draw Lines, fr fi, parallel to g y, fecondly, parallel 
to 6g, and, laflh, at Right-angies to itfelf, of length at pleafure. Now, if 
we fuppole that Seétions are made, through the Quarter-fpheroid, at the 
Lines g p, 7 1, 8 2, 9 3, IO 45 and gy, tis cvident that every fuch Section 
would be a Quadrant, asg 11 p, whofe Arch cuts the Perpendicular ¢ in the 
Point & In like manner the Line 7 1, being made Radius, and turned upon 
the Center 7, it will cut its Perpendicular e 2 in & ; fo likewife will 


6 8 2 o k k 
The Line? 9 3@being made Radius, cut its Perpendicular wz /Sin the Points? 
? tome (ary r 
Se e fc bland through the Points 7, s, 7, V, W, a Gae e 

| es | |e | Curve, which is the Rib required : Vor as the Points 

it | |i klb, D, k, Lr, are the real Interfections of the Semi- 


Make ¢ 
Make < iy q 


) 
Y 


sequal to. poe er . . 
i: | m 2" circles on every Section, and the Lines cb, eh, zk, 


|z u |z rl md and ur, cr, C 5,7, mv, n W, are real Perpen- 

Lg 7a lq y diculars from the Line 4 9, which meet thofe Semi- 
circles over the Line æ g, therefore the Curve f wut sra is the Curve of the 
Rib required, and fo in like manner any other. 

Now it is to be here cbierved, that as all Sections of a Sphere, that pats 
through its Genter, are Circles, fo alto all Sections of a Spheroid, made thro’ 
its Center, are Ellipfites ; and therefore Elliptifes may be generated three ditfe- 

Wavs, vig. by the Section of a Cone, a Cylinder, and a Spheroid. 
ue Nacure and Manner of deferibing of the Ribs being thus made cafy, as 

» their Covering, the Making of Centers for Brick or Stone-work is from 
thence taught, as allò is the Making of Niches with Lath and Plaifter , for 
when the Ribs are cut out, and fixed up, they are very ealily lathed and plai- 
thered. feveral Gurves V, W, X, V, Z, Fig. IX. Plate CCCLXIX. are 
the Ribs proper to ftand over the Lines wg, 7g, lg, kg, and zg, in the Plan 
T, The molt curious Performances, that are made in the Heads of Niches, 

are 
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are to make them in rubbed and gaged Brick-work, an Example of which (and 
the very bett 1 have feen) is a Niche in the Gardens of the | ight Henourable 
the Earl of Strafford, at Twickenham, inthe County of Middlefjex, which 
contains ten Feet in Diameter, made by the ingenious John Gi egory, deceafed, 
to whofe Memory this Niche, and fome carious Brick-work in the C hancel-end 
of that Parifh-church, will be laiting Monuments, 

Tue belt Way of performing thefe Works is, (1) to have the Center made 
With great Exactnets 3 (2) to ftrike out thereon every Courfe, from its Front to 
its Center behind, with every Joint, which muft be concentrick thereto, If 
the Head is [pherical, then making Templets, or Moulds to the firtt two 
Couries will be fufficient for the Whole, the Curvature being equal; but if it 
is elliptical, then there mutt be Te mpicts made to every Courle contained in 
one half part, becaufe the Curvature of cy ery Courfe therein is different: This 
done, and the Somering of every Courfe being truly kept, the Whole may be 
completed with Beauty and Delight. : 

“Tae next and laft Method is by the Thicknelles of B ards or Planks, as fol- 
lows. 


S die AE Pitte CCE 


(1) Ler the Semicircle ADB reprefent the Face of the Niche, whofe Height 
is e D, which divide into fuch equal parts, as will be agreeable to the Thicknefs 
of the Boards, or Plank, and thr te parts draw Lines parallel to BA, 
as the pricked Lines in the Figure. This Seg prepared on a Board, or Wall, 
take your firit Beard or Plank, and ona Center chofen on its Edge, with the 
Radius 12, deferibe a Semicircle, which wiil be equal to the Front BDA; ap- 
ply a Square to the Center, aad draw a Line on the Edge to the other Side to 
find the Center there, wherec n, with the Radius 34. detcribe another Semi- 
circle ; then, with a farazine Saw, cut thre ugh from the under to the upper 
Semicirele, and your firft Thicknefs is made. (2) Take the Piece intended for 
the fecond Thicknefs, and on its Edge aflign a Center, whereon deferibe a Semi- 
circle equal to the laft, (beca he cy part of this fecond Thicknef$ muft 
fit on the upper part of the frit, and therefore mutt be equal to it) then iquare 
off the Center on the Edge to the upper Side, whereon, with the Radius 56, 
defertbe another Sciicircle, and, with a turning Saw, cut through all round 
to the other Semiciicle, as before, and thus is yeur fecond Thicknets done. 
Proceed on in like manicr with all the others, always obferving to make the 
under Semicti f every Piece equal to the upper one of the Piece next under 
it, until all are done, and which being well glewed together, and dry, clear off 

1 ar finoothing Plane, whofe Curve is part of a Circle of 


the \ 
afomething 1 an that of the Niche. 


I. To make a feiicircular-headed Niche. by Thicknefs of Boards, Plank, 


eu 


Diameter, th 


H. To make a femieiliptical-headed Niche, by Thickuefs of Plank, or Boards, 
To pertorin this there is no Difference {rom the fercgoing ; for, as there you 
divided che Height into equal parts, agrecable to the Thicknefs of the Boards, or 
Plank, and, thro’ thofe Divifions, drew Right-lines parallel to the Bafe or Dia- 
meter, whole Lengths determined the Radius of every Seiicircle on each Piece, 
fo here, the Height being divided in like manner, and Lines drawn from the 
fame Points, as well parallel to its femiconjugate, as femitranfyerte Diameters, 
to find the Semidiameters of both Kinds, Ellipfites are deferibed on each Piece, 
which diminith as the Semucircles, and whofe Diameters are found as follows. 
Lrr CBA, Fig, XIL reprefent the elliptical Niche required : make Peo, 


2 


Fig NA equal to half CBA, that is, to | B A; alfo make zm 7, Fig. XVIL 
equal to the Depth and Height of CBA, which, in plain Terms, is its Seétion. 
And as zm, Vig. XVIL is equal top g Fig. XVIIL they both reprefenting 

the 
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e 


che Heieht of the Niche, therefore divide cach of them into the fame Number 
ese parts, and from the fe parts draw Lines parallel to #2 and go; then 
the Parallels in Fig. XVIL be remitrantverie Diameters, and the Parallels 
in Fig. XVIL will be femnconugate Diameters of the feveral Flliptites to be de- 

; Semicireles aforefaid, and which being done 


feribed on each Thickne S, ast 
will complete this, or any cll ptical-headed Azewe, as required. 


Plate CCCLXXI The Butments of Arches to ‘Doors, Windows, and 
Niches demonftrated. 


Ait Arches to the | reads of Doers, lows, or Niches, are either Ample 

or f ; are thef{e which contain a Semiciree, as Fig. B, 
eae A | TEE \ which lait is called a icheme Arch. Tia 
ni Arch ya equal parts, the two outer parts are called 
Hanfes, and the 1 ; taken together are called its Scheme ; and 
rawn from the Center to the terminations ¢ f the Scheme will meet each 

y Angle of go deg -i£ from the inner and outer Points « f the 

here thete iwo laines cut i inward and outward Arch .ight-lines 

I Right-angles to thofe Janes, and coucimue 1, until they meet the 


semicircle, (being continued out on both Sides) they will be 

; f ments to tuch an Arch, becaufe the Thruit of the Scheme on th 
Joy igreceiv'd directly at Right-a gles, which, being ftronger, than any acute 
btufe Angle, is therefore the true Butmert % mured, And if the Materi- 

als of fuch Butments are trong and durzote, und the Bate, or Foundation, on 
which fuch an Arch is placed, be very firm and found, there cannot be any 
Wa piaced on its Key-{lone, thai can break it dow “we encreale the 
Scheme, and leflen the Hanfes, a$ is reprefented by the lower de tted Lines, ‘tis 
n, that it requires a lefs Butment, than the former, as being nearer to its 


yale; but as the Scheme is encre. cd in its ¢ tis weakened alfo, as being 

liabieto Ay out at gs deg, Dutance from the Middle of its Key-ftone, where the 

Thrutt is made at Right-angics, an s lalt Butment at Acute-an- 

es, which are weaker than Bight-angies, ane afore an Arch fo built muft 

loaded diferctionally, left it come dawn, as man) daily do, to the Shame of 
leet) Iders, and Í Sor) Ti ES 

Fic, A reprelents a icheme Arch with its Butments at Right-angtes to the 


Sk which, ued in folid Work, as low as t e Center of the 
arch, (or rather a little lower the Butment required. The flatter an Arch 
is made, the greater is the Thrutt, and the higher, the lefs, againit its Butments; 
which is very evident by Figures D and C, where the firft 1s a Semicllipfis, 

} d low, its Butinents, at Right-angles to its 
Extent; whereas the fecond, which 1s a com- 
led Gotbick, 1s very high, id hath its Batments 
es, which terminate the Hazfes, and from which 
angles, are drawn from the Center of each Arch, 
sige Ausy cokes, TP e Angle at the Key-ttone. 

Tuus much with refpece t mple and compound Arches, which in general 
of equal Strength, 1t their true Butments at Right-angles to their Schenics, 
1 f firm, and of found Materials, and which cannot 
broke down by any Weight whatfoever, until they are crufhed by the Pow- 
of Weight, ¢ t corn to picees by the hungry Teeth of ‘Time. 

Now. what has been fud hitherto, has been confidered with refpect to Weight 
bein laid on the Schemes only, without any Regard being lad to the Weight 
on the Hanfes, which in many Cafes are compelled to do the Office of real But- 
ments, and, indeed, are oftentimes all the Butments, that can be had. Now, 
to know what Weight muft be laid on each Butmentis very cafy, becaufe that 
Actionand Reaction are ee ual ; therefore “tis evident, that if the Weights on the 
two Butments aie fuperior to the Weight of the Scheme, it cannot thruit them 

. away, 


Skew-backs 


~ Scheme bet A a 
whoie 5cheme Le Neeley ng £ 


require 


ay deg. Dillance, be 
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away, and the Arch will ftand ; but if the refifting Weight of the Hanches be 
lefs, than the thrufting Weight of the Scheme, then the Scheme will inevita- 
bly fall, and which is the Cafe very often, when ebftinate and ignorant Brick- 
layers will ftrike the Centers of femicircular Arches, before they have fo 
brought up the Work over the Hanches, that theWeight thereof be fuperior to 
the Vhruit of the Scheme. 


Plate CCCLXXI. The Manner of framing Naked Flooring. 


Berore that a Flocr can be began to be framed, there inuft be a Plan of the 
Building made, that thereby we may form a Judginent, where to place the 
Girders in the mott fubitantial Manner ; and indeed this fhould be do wc, before 
the Brick-work is raifed high enough to receive them, that not only Lin- 
tels may be well placed over Doors and Windows, (which ought never to 
be leis, than five by feven Inches) but in thofe Places, on which the Ends of 
the Girders are to relt ; which Lintcls, or Bearing-pieces, being 
Length to the Diftance that is contained between Girder and Girder, will com- 
municate the Weight equally on the whole Wall, and which is much better, 
than when the Bearing is on the parts juft underneath them o ily, as is the Cafe, 
when Lintels are not ufed fo; and befides, when Lintels of tuch I cngths are 
fo laid, and contain 4, 5, 6, or 7 Inches in Thickn fs, according to the Thick- 
nels of the Walls, they are very great dtrengthenings, and tie thofe parts very 
firmly together, wherefore they are called Bond Timbers ; but left Bond Tim- 
bers be not perfeétly underftood, | nutt alfo-obierve, that Bond Timber is to 
be laid in Walls wherein no Girders are, as in End-walls, Crofs-walls, ec. and 
which, being laid throughout all {uch Walls, at cy ery © or 7 Feet in Height, 
and being dove-tail’d, or ‘d together at every outward Angle of the Build- 
ing, as PO, and at every | j li, V1, Gr WOW, fi) TBE (CCI NOG, 
will inoft firmly bind the Whole togethcr, fo that, even if a Foundation be 
unfirm, they will oblige the Settlement ar, and prevent Cracks and 
Fractures, that would be, if fuch were neglected. But before I proceed any 
further, 1 mult beg leave to chferve, that neither the double Dove-tail at S, or 
treble Dove-tail at V, are fo firo: g, asthe fingle Dove-tail at O. Thus much 
by Leave of this Matter, 

“Ir isa Matter of Difpute among Workmen, which is the beft Way of pla- 
cing the Ends of Girders, on ftre ng Lintels, or Breaft Sommers, over the 
Heads of Windows, or in the Piers between thein; for certain it is, that when 
the End of a Girder is decayed, that is placed over a Window, if the Head of 
the Window be fhored up, whilft the Lintel is taken out, a new Girder put, 
and the Lintel put in and fixed in its Place, no part of the Brick-work is injur- 
cd whereas, when a Girder laid into a Pier of Brick-work is decayed, to take 
it out, and pur another im, doth generally make a very great Fracture, and, 
where the Fier is very narrow, doth very greatly endanger it. The turning of 
finall Arches over the Ends of Girders is an excellent Method, becaufe then 
they may be taken out, and put in again at pleafure without Prejudice to the 
Building. 

Tus Figure ONM is the Plan of a fuppofed Building, wherein the dotted 
Lines exprefS the Situations of the Girders, which have all {olid Bearings on 
the Walls, and which are fo laid, {and are always to be obferved) as that 
the Boards lic all one Way through the Middle of the Building, as from O to 
M, becaufe the whole Breadth may be feen at one Time, either from the 
Point O, or the Point M; and ifthe Joints of the Floor of one Room were not. 
ranged the fame Way, as the Joints of the othcr, they would have a very ill 
Effect. The Figures VR, TQ, and SP, reprefent the foifts framed into the 
Girders aforefaid, of which more will be faid in its Place. ‘The Situation of 
Girders being determined in the Plan, we are thereby taught to find their 
Lengths, their Number, and their Diftance, which fhould never exceed 12 
Feet in any Building whatfocyer ; nor fhould Joifts exceed that Length. ft is 
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alfo to be obferved in the placing of Girders, always to lay thein the fhortett 
way, and that their Ends have at leaft 14. Inches Bearing in the Wall, except- 
ing thofe in very fimall Buildings, where Walls are of thin Dimenfion, then 
their Bearing may be reduced to 10 Inches. As nothing isa greater Enemy to 
Timber than Lime, ‘tis beft to lay the Ends of Girdersin loam ; and Lintelling, 
and other Bond Timber (efpecially that of Fir) is beft preferved by being anoint- 
ed over with melted Pitch and Greafe, of which the laft to be a filth part, we. 
to four Pounds of Pitch put one Pound of Greate. 

ir being neceflary that Scantlings of Girders fhould be of fufficient Strength, 
according to their Lengths, I fhall therefore deliver them, 1//, as appointed 
by Parliament, for the Rebuilding of the City of Loxdon, juit alter its being 
reduced to Afhes ; and, 2d/y, according to the prefent Practice iu our modern 


Buildings. 
Feet Feet 
1s ) Ç I ) ( a 
Çi è 3 9 
aC a 


to 21\then its Scantling muft beg 


a Girder be from a es ue e 
24 26 Gy iQ 


10 
(1) If the Length oS 


Dag Tach. 
{1c} (er fmen 
p | es] I0 
(2) If the Length off 16 2 leet 
Sees ength oly 10 i then its Scantlings muft bes _7 * bys -7 g 
a Girder of Fir be | 187 8 j1 ; e 11 pinches. 
eo an | 12 
[22] 11 l 13 
cea U2j LES 


But as Timber is very different in its Strength, it is not poflible to aflign 
certain Scantlings, and therefore they are to be varied at the Difcretion of the 
Carpenter, It 1s alfo to be obferved, that altho’ Oak is much ftronger than 
Fir, yet as it is of a greater fpecifick Gravity, it muft therefore have larger 
Scantlings for the fame Purpofes, than Fir, which is weaker. The laft Scant- 
lings are given by Mr. Smith, and the following by Mr. Price, wherein you'll 
fee, at one View, their Differences, 

Feet Inch. 


(1) Ifa Girder of Fir in 16 in Length, then its 8 p Ua ; 
20 topby< 12+% Inches. 
24. 


a finall Building be Scantling nuit be a Ke 


I0 13 
But if of Oak, then the Scantling muft be ity nt Inches, 
14 5 


Feet Inch. 


2) ane en An oi iLame its) 9? 13 
(2) H a Girder of Fir in), i Length, than e lis Paces 


a large ildine be)*° > i a Wee 

a large Building tey D Scantling muft be ia = 
TE 14) 

But if of Oak, then the Scantling muft begis oe Inches, 
18 a 


Now, fince of all the Scantlings given here, not any of them are perfectly 
fquare, therefore, in every of them, let the fmalleft Dimenfions be under- 
ftood, as the Horizontal Surfaces, and the greateft, the upright Sides. For 
by Experience ‘tis evident, that that Weight which will juft break down a 
ten Foot Deal, bearing on its Ends only, with its Breadth parallel to the Ho- 
tizon, cannot bend it, when it’s placed with its Breadth perpendicular to 
the Horizon. A» Girders are fubject to the Weight they fupport, as well as 

to 
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to their own Weight, they do therefore in Time give way to fuch Force, and 
bend downwards (called Sagging) if not prevented; wherefore ‘tis ufual to 
cut them Camber, that is, to cut them with an Angle in the Midft of their 
under Surface, as Fig. B, Plate CCCILXXV. and Fig. <, Plate CCCLXNNXIIL 
which Angle muft rife above the Horizontal Line, 1 half an Inch for every 
ro Beet that the Girder is in Length. But as this Expedient will not do in 
Girders of great Lengths, they are alfo truf’d up within-fide in Manner 
following. 


The Manner of truffme Girders. Plates CCCLXXV. and 
CCCLXXXIL 


Tue Figures A, C, D, E, F, G, H, I, in Plate CCCLXXV. are Methods 
propofed by Mr. Smith; and thofe of Plate CCCLXXXUH. by Mr. Price, 
which are perfornyd as follows, (1) Saw the Girder down the Middle the 
deepeft Way, and having prepared two Pieces of dry Oak, about four by three 
Inches, or fix by four Inches, as the Strength of the Girder may require ; let 
half of the Thicknefs of one Piece into one of the inward Sides, as in g, Plate 
CCCLAXXIL at mZ, as tight as its poflible to drive them in; and having cut 
out the Cavities in the Picce 2, fitting to receive the other half parts of the 
Truffles, drive it on as tight as is poflible, and then, the two Pieces of the 
Girder being well bolted together, ‘tis made fit for Ufe. The Girder rgpo 
hath its Truffles, cach equal to one 3d of the Girder's Length ; and if at 
and p you mortife down through both Fletches, and therein drive Wedges, 
you may, when the Building is coverd in, tighten the Truffles at Pleafure. 
The Trufs Figure G, Plate CCCLNXV. is alfo tighten'd by a Wedge driven 
through at cg, having beforehand cut out, within-fide of the Fletches, a free 
Paflage for the Wedge; both thefe laft Methods, I efteem to be the very 
beft of all the various Ways, propofed in the feveral Figures of thefe two 
Plates. 

Leon Baptifia Alberti taught the flitting of Girders, and reverfing of 
the Fletches (being well dryed) without any truffing, and fo bolted the To 
of one Fletch againft the Butt of the other, as Fig, k, Plate CCCLXXXII ; 
and which in many Cafes I belicve to be an excellent Method, 

In the Choice of Timber for Girders, great Care thould be taken to have 
it as free from Knots as is poflible; becaufe thofe parts are more fubject to 
break, and to early decay, than any other. The Figure “yw reprefents how 
Timber may be wed, when two thort of itfelf for the Purpofe required ; that 
is, fuppole the Piece ws, fhould have extended, or reached further than its 
End w, and no longer Piece can be had; in any part towards the End, mor- 
tite and tenon in the Piece ¢ at w, alfo at x mortife on the Piece v, but 
obliquely, not at Right Angles, which alfo tenon into the Piece z aty; then 
will the Ends of the two Pieces y and ¢ become Bearings for the Piece s, at 
a greater Length than itfelf could extend to. 

© Having thus largely explained the Situation, Scantlings, and Truffing of 
Girders, we may now procecd to the Joifts, which are of various Kinds, vzz, 
Common Foifis, Trimming Joifts, Binding Joifls, Bridging Foifis, and Ciel- 
mg Joifis. 

(1) Common Joifis, are thofe reprefented in Fig. A, Plate CCCLXXIL and 
at SP and VR in Plate CCCLXXXIL which are framed fluth (that is, level) 
with the upper Surface of the Girders, and which fometimes are all of equal 
Depth, but lefs than the Depth of the Girder, whereby the Girder becomes 
lower than the Cieling: But the moft genteel Way is, to have every third 
or fourth Joift, equal in Depth with the Girder, whilft the other intermediate 
Joifts are of lefs Depths, and between thofe deep Joifts fix fmall Joifts to car- 
ry the Cicling, which then will conceal the under Surfaces of the Girders, 
that otherwife have an ill Effect. 


(2) Trim- 
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(1) Trimming Joifis are {uch as are framed into other Joilts, for other 
Joifts to be framed into them, which are againft a Chimney, as ain Fig. A. 
‘Plate CCCLNNIL or to give Way for a Stair-cafe, as reprefented on the left. 
Now as thefe Joifts are weakened by recciving many Mortifes, and being to 
faftain the Weight of many Joifts bearing in them, they are therelore made 
of greater Scantlings than common Joifts. 

Taz Scantlings of Common Joifts and Trimming Joifts framed, as Fig. A. 
may be as follows. 


Fest Inches Rae 
i A Ti {2 ¢ 
“| | 7| 12 4 
if the Length of the | s] f al cee , le 7 
Common Joiftbe 3 27 the Breadth muft be <8} and Thicknefs 4 3 
- fa) I3 
fe Ie [3% 
ey i935 ea 
C şi {7} r> 
6 I7] 4 
If the Length of the! Ts then its Scantling Ial a ls 
Trimming Joift be j 8 muft be |81 3 |4 
lee |8] Eo 
Chey t9) 16 


Turse are the Scantlings given by Mr. Smith, and the following are by 
Mr. Price. 


Fee: Inches 
(1) H the Length of Fir Joifts for 2 then the Scantling 7 w A : 
{mall Buildings be 9 muft be a ; 
1a ò gii 
2 , 7 by 
But if the Joift be of Oak, then the Scantling muft be 9 7+ 2 
19 3 
Feet 
i na meio ae E ae 
(2) If the Length of Fir Joifts tor then the Scantling ) ; , 
large Buildings he ? ft b a 
arge Buildings be muft be 
C105), ike) 3 
2 6 by 3 
But if the Joift be of Oak, then the Scantling muft be 5 9 3 
12 2 


(3) Brxvine Jorsrs are thofe, on which Bridging Foifés ave laid, and in 
which the Cieling Joifts arc framed, as the fix Jouts marked b4, &c. in Fig. 
B, Plate CCCLXNIIL Thefe Joitts are framed flufh with the under Surface, 
and about three or four Inches below the upper Surface of the Girders, that - 
thereby they may receive the Cieling Joilts flufh with the under Surface, and 
fiftain the Bridgings flufh with the upper Surface alo. Their Diftence from 
each other is from three Feet to ten Feet, and their Thicknefs in Proportion to 
the Length of their Bearing. 


Inches, 
(a) If Bridgmgs of Fir inf 6 Feet Bearing, their Scant- oe k iy : > 
{mall Buildings have a lings muft be 6 P 3 i 
i lea 4 by3 
But af of Oak, then the Scantlings muft be Sins 3 
7 5 


(2) If 
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b 
Inches. 
Oye eC. GY, as 5 ae Cat, lie a 
(2) If Bridgings of Fir in a Feet Bearing, their Scant- ) ope 
luge Buildings have es lings mult be la a 
K + $) 
oy oS, 
A ~ 5 + We 4 = 
But if of Oak, then the Scantling muft be 46 3 ae 
fo =a 
(ie) ies 


Tag Figures K and L, in Plate CCCLXXXII. is the Manner of proportion- 
ing of their Tenons and Mortifes, by Mr. Price, and which 1 look upen to 
bea much better Kind of Tenon, than any of the eight Kinds, thewed by Mr. 
Smith, at the bottom ef Plate CCCLNNIL Note, That all binding oitts 
ought to Le half as thick again as common Joifts ; therefore, if common Joifts 
are three Inches thick, a binding foift ihoutd be four Inches and a half, altho’ 
the fame Depth. 

(4) Baipcines, or Bridging Joifls are reprefented by thole marked 727z, 
&e. in Plate CCCLNNIL. Iving on the binding Joifls, as 6, and which are alfo 
reprefented in Fig. T, Q, Plate CCCILNXNIL wherein ø and b repretents the 
Sections of two binding Joifts, and which, to be calily underftood, muft be fo 
turned, as to invert the Letters bottom upwards, the Figure being wrongly 
placed by the Engraver ; and which being done, then cæ fhews the Situation of 
a bridging Joift on thofe binding Joilts, and /; which is a Ci ling Joift, exhibits 
the Manner of their Reception by the binding Jcilt. The Section over V ey- 
hibits the Manner of fixing Cicling Joifts between deep foitts, where thallow 
ones, as p, 0, 2, are framed in between them, as 1 obferved, to be the moft 
genteel Way of framing Common Joifls. 

Tue Dittance of Bridgings is generally about 12 
Seantlings about 3 by 4 Inches, or 2 anda halt by y Inches. 

Tugir Bearing is never more than the Interyais cf the binding Joifts, which 
is from 3 Feet to 10 Feet, and which are laid even, or flufh with the Girders, 
(as aforeliid) to receive the Buarding. 

(H Cireng foifts, the moit flender of all other Kinds of Joifts, as having 
the leat Weight to fupport, are made about 2 Inches by 3 Inches, or 3 by 
+ laches, uccording to the Strength of the Buil Theie are reprefented 
in Plate CCCI.NXIL by thofe marked a, &c. whole Diflances are generally 
at T2ori4Inches. Thele Jo (as | obierved before) are tenon’d into the 
binding Joults, as reprefented by the Suction £24, over S, in Pl. CCCLNNNI, 
where 4 reprefents a fingle Mertife, made on the one Side of a binding Joift, 
and z and k two double Mortifes, called Pudly Mortifes, in the Side of a parallel 
binding, Joift, to receive the other End of the Cieling Jort. Thete Creling Foi ffs 
and Bridgings are feldom fixed, until the Houle is covered in, when the laft are 
pinned down to the binding Joifts. Thefe Kinds of Floors are callcd Bridging 
Floors, and are the belt Kind ef Garcafe Flooring. 

N. B. Tue upper Figure in Plate CCCLXXILL reprefents a pretty De- 
vice, by Sebaflian Serlio, How to frame a Floor by the Help of very fhor 
Pieces, which 1 have given here tor the Amufement of the young Student. 


or 14 Inches, and their 


Place CCCLXXII. Zhe Manner of framing Timber Partitions, 


Tur Examples given for this Kind of Work are bree by Mr. Smith, in 
Piate CCCL_NXNIN. and fevex by Mr. Price, in Plate CCCLXXXUL (1) Thofe 
by Mr. Smith, of which the upper one is framed in the common Way, and 
wherein I think are more Mortifcs and Tenons, than need to be; for were the 
Braces to be let into the principal Pofts, fo as to butt againft Shoulders of a- 
bout half an Inch in Depth, and nailed in, they would do the fame Office in a 
much more able Manner, than being tenoned in, (as here reprefented) and would 
be done in lefs than half the Time; and as the Quarters arc only to fuftain the 


4. U . Lath 


of the Roof, C being carried 
no Need of being framed into the 
up much Time, and will not en- 
: nailed in only, and which 
The middle Example AA, its Au- 
where Girders, cr fonie ot ther W eight 
but furel \ he means that, when under 
bad Foundation, that cannot futtain the 
be difcharged by the Struts to bear on 
alea its, and w A h, on e h Occalions, is an ex- 
cellent Method; but y e the Weight may be i ae fled equally throughout 
the whole I.ength, then this Kind « ne is to be avoided, as being very 
expentive in Walte of Hime to cut cut the Jos: 


tne bott of the metcrnicar 


ies of itie n po its, mnch 


Time to it 


uber and 

Tue Example E, is propoied to rife the Height of two Stories, the 

SH TS Tee, upper of t2 Feet, or otherwife in one Height only, as 
the Side of an Ot fey Barm, et. more propet rly than of a Hall, or Salloon, 
as our Author fu Now it is to be obferved, that as foifls are fuppofed 


t a the /zter-ties (which is the middle horizontal Piece againit D, and) 
which is framed into the King- polt and outward principal Polts, the whole 
Weight, at cach End, muit dep rend onthe Strength ot the Tenons, excepting 
fuch Aid, as is given to it by the under Quarters ; W loten e lam of Opinion, 
that the lower Braccs are placed cxactl 


y the wrong Way, becaufe they now 
fupport the Inter-tic near to where they are fupported by the middle Potts, 
nd where they do not ftand in any Need; whereas, were their Ends turned, 
to aflift next to the bearir g Bee the Inter-ties would be made very fecure, 
and they would, at the faime T , perform their Office of bracing, ae. As to 
the King-poft at E, on which ie tines esa Girder, or Beam of the Roof to be 
laced, I muft own, Leannot fee any Occafion for fuch Waite of Timber in cut- 
ting out the Joggles ; forif fuch Pofts were made a fimall matter more in 
Breadth, and their Struts let into them with {mall Shoulders, commonly call- 
ed by Workmen Birds-mouths, they would be as {trong and tecure, as they can 
be done this way, 
Juz Ex mages given by Mr. Préce, Plate CCCL.NXNIH. come next in Or- 
der, of which Figure V is the firft, a he mpi pofes to be a Partition between 


il 


two Roo wherein Doors are required next the E.xtreams, and thercfore has 
placed a King- in the Mid dle, with Prick-poits between it and the na le 
is here to be noted, That the middle ouae Piece, which is called the /zter- 


rie, is halved, not only into the Prick-pofts, but even into the King-poft alfo, 
which is a great Weakenit 1g to it, therefore uch nor indeed is there any Need 
for any Zzćer-rie at all, it the H eight is intended but for one Story : And, ad- 
mit there was an Occation for it, would not its being fhghtly tenoned into the 
King-poft have been a lels W es to it, and, to have g siyen it a {trong Bear- 
ing, to have pe the lower Struts the contrary way? The halving of anes 
together 1 know to be a common Method, but Thoth: never be ie but with 
very great qu idg TE and alw ays avoided in Braces and Struts. 

Fre. D is his fecond Example, and which is a very ftrong Method, where- 
in three Doors are fuppofed, and wherein the two King-pofts, and Inter-tie 
are halved as re. 

Fic E is his third Example with a Door in the middle, and which is a 
good Defign, as alfo is his fourth Example, Fig, X. wherein the Inter-tie is 
halved into the Pofts as aforefaid. 

Pic, Cis aifo a very ftrong Method of framing, but is very expenfive. 

c. B is a Partition fuppoted to fuftain a Gutter, common to two Roofs, 
with their Beams and Rafters, or to carry a Wall of Brick or Stone. 
Lasriy, The Figure A reprefents the Manner of a Timber Front, with 

an 
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an Arcade in its lower Story, whofe Pofts being placed on reverfed Arches of 
Brickwork, caufes the Weight on thofe Pofts to be impreffed as well on the 
Foundation between, as dire€tly under them. Noze, All thefe feven Esam- 
ples, are, by the Miftake of the Engraver, inverted, therefore, to rightly view 
them, you muft turn the Book upfide down. 

Tue proper Scantlings of principal Pofts, given by Mr. Price, are as fol- 
lows, vg. 


I. For fall Buildings, 


8 
Fir Pofts of a Feet in Height to be 


> 
Ç Inches iquare. 
ns N 


é 
ye 5 6 
Oak Pofts of <12> Feet in Height to be ) 8> Inches fquare. 


H. For large Buildings. 


8 y 
Fir Pofts of ak Feet in Height to be Inches fquare. 


16 IO 
8 8 

Oak Pofts of uf Feet in Height to be ¢126 Inches f{quare. 
16 16 


Now, though all the Scantlings given here are {quare, yet it is to be under- 
ftood, that we are not compelled to make them fo, though, perhaps ‘tis ne- 
ceflary, we fhould kecp up to their Strength; and therefore, as Mr. Price ob- 
derves, if conveniency will not admit us to make a Pott, for Example, 6 inch. 
{quare, whofe Bale is equal to 36 inch. yet ‘tis likely we can make one 9 inch. 
by 4 inch. gc. whofe Bafe is equal to 36, asthe other, and its Strength I 
believe cqual alfo, and fo in like manner all others. 


Plate CCCLANIV. The ancient Manner of Framing the Timber Fronts 
of Buildings. 


We may very reafonably believe, that, when Buildings were framed as re- 
prefented by the lower Figure, there was a greater Plenty of Timber in Eng- 
fad, than is at prefent; and, as I have in the preceding demonftrated the 
modern Manner of Framing, I thought it not amifs to compare it with the 
ancient Manner, and to give my Readers an Account of the Names of the fe- 
veral parts, which are number'd, and whofe Names in the Plate ftand againft 
the refpective Figures. 


Plate CCCLNNV, Divers Methods for truffing Girders, and fearfing 
or piecing of Timber together. 


Tue Manner of Trufling Girders being explained in Plate CCCLXXIL it 
need not be repeated. The Manner of fcarfing Timber together is reprefent- 
ed by Hig. K, L, M, N, asaifo in Plate CCCLXXXIL where the Joints @ and 
hare for Plates, Lintels, or Timber for Ties, and, if for Beams to a Roof, 
add the Bolts and Screws, as reprefented in the Figures. In Works where 
much Strength is required, the other Fig. c, d, e, f, may be confulted ; and 
when it happens that the Length of Timbers cannot be abated, then Fig, f 
muft be the Joint, and that of e for an extraordinary Ufe, for, by its being in 
two Thicknefles, it is made as ftrong as though it were an entire Piece, Note, 
In forming of Ground, or raifing Plates to Timber Fronts, that their Joints be 
fo contrived, as never to be in the Breadths afligned for Doors or Windows, 
but always in the intermediate parts between them. As 
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As T am now come to the Formation of Roofs, of which the aforefaid Plates 
area part, as being the Bale on which the Beams lic, and fimall Rafters ftand, 
we muft (after having 1 


formed it to the Plan of the Building, and fecured its 
Angles, in the Manner reprefented by Fig. OPQ, Plate CCCLANYV.) confider 
of the proper Diftances and Piaces to lay the Beams on, wherein obferve, 
(1) To avoid the Joists of the Paie. (2) That their Diftanece be not too 
great, left you are obliged to have large Cie/img Joifls, and large Purlins, 
which are but a Load to a Building, and therefore fhonld not exceed 
ro Keet. (2) That they lic over, or nearly over, the Heads of ihe principal 

As in Timber Buildings, and on Piers of Brick or Stone Buildin 

Pacin Situations and Lengths being determined, their under Surface at each 

id, being equal to the breadth of the P/aze, is dove-taild an Inch and half 
or 2 Inches in depth, according to their Strength, and which are let into both 
Plates, as the Pieces T and W into the P/atess, V, Plate CCCLXAV. but, 
as l have obferved already, with one fingle Dove-tail, not double, or treble, 
as are here reprefented as abfurd Rarities by Mr, Smith. If the breadth of the 
Beam be divided into 3 parts, give the middie one to the breadth of the nar- 
row part of the Dove-tail, which opens to the whole breadth at the End of the 
Beam. When Beams are thus dove-tail’d mto the P/ates, they are then faid 
(by Workmen) to be cogg'd down, and ready to receive their Cer/ig Jois, and 
principal Rafters. 

Bur before the principal Rafters can be framed, the ./eisht of the Pitch, 
and their Length muft be determined. 

Tue Pitch of every Roof muft have refpect toi. Cu ring, whether it be of 


Lead, Pau-rile. plain Tile, or Slate, and which 1o eather-boarding, 
Shingles, and Thatch) \ think, are all the Cover diy ~ have in England. 


ufual Pitches made ufe of are Pediment Puch, Comman Pitch, (ge 
ly called Truc Pitch) and Gorhick Pitch. 

iment Pitch is, when the perpendicular Height is equal to two yths of 
the Breadth of the Building, Common Pitch is making the length of the 
Rairers equal to three 4ths of the Breadth of the Building, uf it fpan the Build- 

rat once; and Gothick Pitch is making the Length of the Ratters equal to 

x€ whole Breadth of the Building, and the is cquilateral. Myr. Sath re- 
commends the Breadth of the Building within to be divided into > parts, of 
which he gives 2 to the perpendicular Height, and makes the Length of the 
Rafter equal to 4 of thote parts, and which is very good for Lead or Pan-tiling, 
Eyamples of which he has given in Plates CCCLANVI. and CCCLANVH. and 
whofe Beams he proportions as follows : 


fi) {6 R if 8 al 
16] a | si] 
2°) ae 
2 S 2 St Os 
If the Bearing of the} 7Ol oo cael; es | 
ee Me CF a3 sits Seantling mult be 47+ eby} gis Inches. 
keom a whe Ceu o le a Í 
Maa S j ae 
[36 o? {IOs} 
f 1404 r eal 
t t 
H 9i ay 


Parncipat Refers, at their Fect, fhould be nearly as thick as the breadth 
of the Beam, and at their top one sth or one 6th lefs. 

Kaxa Pofis thould be as thick as the top of the principal Rafter, otherwile 
they will not be able to receive it; and their breadth of fufficient Strength to 
receive the Svrufs, that are defigned to be framed into them, their middle 
parts beiag left fomething broader than the Thicknefs. 

Srrers fhould alfo diminifh one 6th, as Rafters. ZZ zs to be noted, That as 
the lower parts of principal Rafters are the ftrongeft, the Purlins, Collar- 
beams, and Struts fhould be placed fomething higher than juft in the middle 


of 
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of the Rafter, that the Bearings may be proportional to the Strength, and not 
in equal parts, as Mr. Smz¢h recommends. 

Purtins muft have the fame Yhicknefs as the principal Rafter hath, in 
that part which lies on the Purlin, and the Breadth of Pzr?izs fhould be to 
their Thicknefs, as 3 is to 4; therefore, if the Thicknefs is 6 inch. its Breadth 
muft be 8 inch. Parlas are generally framed into the principal Rafters, but 
fometimes are laid in the Collar-beams. When they are framed into the prin- 
cipal Rafters, their Lengths are equal to the Diftance of the Principals, exclu- 
five of their Tenons ; but when laid in the Collar-beams, they are of twice, 
thrice, œc. that length, as the length of Stuff will admit of 

Smart Rafters may be in their Scantlings 4 inch. by 2 inch. and half, or 
4inch. and half by 3 inch. and half, or 5 inch. by 3 inch. and half, according 
to the Nature and Strength of the Principals, and whofe Length, in a purlin'd 
Roof, fhould not exceed 7 feet; and when the length of the principal Rafter 
exceeds 15 fcet, ‘tis beft to frame in 2 feet of Purlins, as reprefented by A A, 
on the upper Side of the lower Figure, in Plate CCCLNXXI. which reprefents 
the Plan of a Roof: But I cannot recommend the Method of framing the Fur- 
Iins in a Right-line, becaufe, when the Mortifes inthe principal Rafters are a- 
gainft one another, the Rafter is not only weakend very greatly in thote parts, 
but you lofe the Pinning alfo, and therefore they fhould be framed as in Fig. 
BD, Plate CCCLXXXVI. 

Tue Proportions of Pitches, for the various Coverings, as afligned by Mr. 
Price, arc as follow : 

(1) For Covering with Lead, Fig. A, Plate CCCLXXXVI. the perpendicu- 

lar Height is equal to one 4th of the breadth. 

(2) For Covering with Pan-tiles, Fig. B, Plate CCCLXXXV. the perpendi- 
cular Height is three 8ths of the breadth; or as Fig. D, where the Per- 
pendicular is cut by an Arch, whofe Radius is equal to two 3ds of the 
breadth. 

(3) For Covering with plain Tiles, Fig. C, the perpendicular Height is e- 
qual to half the breadth; or as Fig. F, whofe length of Rafter is equal 
to three 4ths of the breadth, which laft is called True Pitch. 


(4) For Covering with Slates, Fig. E, divide the breadth into 7 parts, and, 
with the Radius of ş parts, interfeét the Perpendicular. 


Tue neceflary Scantlings, afligned by Mr. Price, for Beams and Rafters, are 
as follow : 


\. For Beams or Ties. 
(1) For fimall Buildings. 


Feet Inches Inches 
i 30 6by 7 Ç 7by 8 
if Ae Length of sti Scantling muft bes 9 bebo if of orig ane 
a Beam irbe) ko ee Ge ie 
(2) For large Buildings. 
Feet Inches Inches 


8by 9 


i recent NBO aby 8 
Ae Site Sceatling muft be Il ous ifofOak<rr 124 
j £60. I3 15 14. 16 


4 X Il, For 


362 The Principles of GEOMETRY, 


I. For Principal Rafters. 


(1) For fmall Buildings. 


Feer Inches Inches 
(Ne i : a 
If the Rafter be of) 24.) its Scantling at z by 6 : oy 7 
Hie Sadie lea e womit eee Spand at bottoms 8 10 
ir, and tts Leng (43 Ẹ g o o ia 
§7 by 8 5 Sby 9 
But if of Oak, at HOD) geand at bottoms 9 104 
9 10 Go 12 
(2) For large Buildings. 
` Feet Inches a Inches 
i r S E aby 8 8by y 
eee aoo 8 8 "i at bottom 9 108 
ir, andits Leng das p g rd aed 
8 by 22 s 9 by to 
But if of Oak, at top§ 9 toband at botmon ve Iz 
i (i2 T4 
Wi. For Small Rafters. 
(1) For fmall Buildings. 
Feet Inches Inches 
= Coo 31 þya: s Ta 
If the Rafter be n- its rae -oy Sa De AE of Oak 5; 3 Py 3 
a ji pe ae a S42 Tey 1 ff 3 3 
Fir, and its Bearing) R tling muft be i an Ge > 
(2) For large Buildings. 
Feet Inches Inche: 
` 5 Ie P a ai ie eae pos 
If the Rafter be of) i then its Scan S4: by >| a + WY by 5 
Fir, and its Bearing) 1O? tling muft Bel 3 Lai i or Gy $7 3 
i S(i2 = Ge al By 8 


Havine thus demonttrated the various Pitches of Roofs, and the feveral 
Scantlings of their parts, the next in Order is the.r different Kinds of Trufles. 


Plates CCCLXXVI. CCCLXXVIT. Divers Kinds of Truffes for Roofs. 


Tue upper two Figures in Plate CCCLXXVL. are Sections of Roofs by 777- 
trnvins, which are tomething higher than Gothick Pitch ; the ether five are of 
Pediment Pitch, as allo are the next five, in Plate CCCILXXVIL and therefore 
mult be covered cither with Lead or Pantiles. The Mcthod of cach Trufing 
is different, fome being ttronger than others, as the Nature of Buildings requires. 
The lower Figure hath a Valley in it, to take otf the Barn-voof Afpect, which 
wt would have, were the principal Rafters continued up toan Angle. In this 
Roof is Space fur two Lodging-rooms, as being framed with a Collar Beam and 
mtddle Poft, which lait muit be fupported by a Wall, or a Partition, otherwife 
the Roof cannot be depended on as very fecure. 


Plates CCCLXXVHL CCCLXXIX. Divers Kinds of Truffes for 
Roofs. 


ae tirit two Figures of Plate CCCLXXVIIL are framed for the Conveni- 
ency of making two Lodging-rooms in each, and which are fomething itronger 
in their framing, than the former, but yet not to be depended on, without the 
Affillance of Partitions or Walls under their middle Potts. ‘The other two Scc- 
tions 
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tions in this Plate, and the four others in the next are Defigns for Roofs over 
fpacious Rooms of confiderable Breadths, 2s Halls, &e. whole Cielings are fup- 
pofed to be arched, ot covered ; but I mutt own, that if fome Provifion be not 
made to ftrengthen or help the ‘firft in Plate CCCLXXVIL. as alfo the third 
and fourth in Plate CCCLLXXIX. at the Meeting of the Collar Beams with the 
Rafters, I fhould not be willing to truit any confiderable Weight of covering on 
fuch Bearings, left the Principals break at, or juft under the Tenons of the 
Collar Beams. The laft Section of Plate CCCLXXVIH. and the two firft of 
Plate CCCLXXIX. are helped very greatly by the lower Struts, as the others 

muit be, to be practifed with Safety. 


Plate CCCLXXX. Divers Kinds of Truffes for large Roofs to Church- 


OG, SH, 


Tue two upper Figures reprefent two Sections of Roofs fitting for Churches, 
&e. the firft, marked BAB, mutt be fupported within by Columns, which are 
fuppofed to divide the Breadth of the Church into three parts, or ite es, whofe 
Ciclings are circular. As łam now {peaking of the {upporting of Roofs by in- 
fide Columns, asis done in the Church of St. Marzin in the Fields, 1 mult ad- 
yertife, that nothing is fo monftrous and abfurd, as to break the Entablature 
about fuch Columns, making them as Capitals on Capitals ; nay, even to place 
an Entablature on them, Aa to continue it is an Abfurdity 3 for, as within 
Churches no Rains can fall, why mult Cornices be introduced there, fince that 
their Bufinels is to carry off the Rains from the F reeze, Architrave, and Co- 
lumn only, excepting when they finifh the Height againft a flat Cieling, and 
indeed then they may be confidered, as an ornamental Way of finifhing, and 
a Strengthening to the Cicling alfo. The other Section CDC hath a femicir- 
cular Cicling in the Middle, with flat Ciclings on the Sides, and where they 
reft on the Architraye, from whence the femicircular part fhould have fprung, 
(and not from the Cornice, which has no Bufinels there) as is judicioufly done 
by Sir Chriflopher Wren within the Church of St. sdadrew, Holbourn, The 
principal Potts of this Section have their Support on Columns at E E, as the 
aforefaid. The two lowermoft Sections are after the Gothick Manner, and of 
great Strength; the Principals of the lower one are mortifed to receive the 
King-poft into them at its I Top, and both have Demy King-po/ls in their Quar- 
ter-parts, which, if ftrapped with Iron, would contribute very greatly to the 
Strength of the Whole. 


Plate CCCLXNNI. The Plan of a regular Roof, with the Manner of 
finding the Length of its Hip-rafters. 


True Ufe of fuch a Plan is, to determine the Situation and Number of prin- 
cipal Rafters, {mall Rafters, and Jack Rafters. The principal Rafters are 
thofe 4, that lie thro’ the Body of the Plan, with Tenons reprefented in thcir 
Middles; the {mall Rafters are thofe between them, marked B ; and the Jack 
Rafters are thofe fhorter ones, whofe Tops bear againft the Hip-rafters, as thofe 
marked C and D. Hip-rafters are thofe, that ftand over the Diagonal Lines, 
drawn from the Angles, whofe Lengths, being longer, than the principat Raf- 
ters, are thus found: Suppofe, in the upper Figure, that By reprefent the 
Breadth of a Building, and B 3 5 a Pair of principal Rafters a common Pitch; 
continue out the Backs of both Rafters at pleafure, and make 3F and 3 E cach 
equal to 3M, the Height of the Pitch, and then, drawing the Lines Fs and 
EB, they will be the Lengths of two Hips, as required 5 for, as the Lines 
3 Band 3 ş are the Diagonals, or Bafes, over which they ae ftand, and as 
the Lines 3 F and 3b are perpendicular to thofe Diagonals, and equal 
to the Height of aie Pitch; therefore, if the Lines i y Sil E B are 
raifed with “the Perpendiculars 3F and 3 E, to ftand perpendicularly over 
the Diagonals 3 y and 3 B, the Points È and F will meet in the perpendi- 

cular 
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cular Point over the Point 3, and confequently, the Lines F 5 and EB will be 
the central Lines of thofe Hips. 2. £. D. 

Acatn, Ifon the Points B and 5, with the Length of one of the Hips, you 
deferibe the Arches F 2 and E 2, interfecting in 2, and the Lines 25, 2 B be- 

ing dr awn, the Triangle B2 5 will be the hipp’ d End of the Roof. 

fo find the true Angle of the Back of each Hip, draw the Line 5 I per- 
eaan fo a, 1B, WY hich transfer to the Diagonal 3 B, (which is done by tak- 
ing the Length of the Perpendicular 51) and on the Point 5 deferibe the Arch 
1 43 then contmuing out the Diagonal y 3 , until it meet the side of the Build 
ing in t3, driw the Lines 4.13 and 4.5, which is the Angle of the Hip re- 
quired, For if the Triangle 13 3 4 5 be raul fed up on the Line 13 5, and if the 
Hip I ‘lind 2 B y be railed on the Line Bs, fo that the Side of the Triangle 4 5 
doth bie againtt the perpendicular Line 1 5, then will the Point 4 he on the 
Point 13 and as the Line 4 5 will lic on the Line 1 5, and as the Line 1 5 doth 
cut the Hip s B at Right-angles, therefore the Angle 13 4 5 is the Back of 
woe Jel, (2. 76, 72), 

Note, Ths Rule for backing of Hips is univerfal, not only for regular Roofs, 
but for all Kinds of bevel Roofs, as will appear in the following Plates, And 
if the young Student oe but make tryal of two or three different Examples 
on Paper, or rather on Pafte board, and cut out the Sides of an Angle, as 13 fh 
and 45, to turn up on the Line 13 53 a make another Piece equal to the 
hippd End, as Ba 5, and apply them together, as aforedaid, he will very plain- 
ly underftand the Demonftration hereof. The Method propofed by Mr. Saizh 
for backing thete Hips is as follows: Firft find their Lengths, as E, B,F, s, and 
through the Point 3 draw HG parallel to Bs; alfo draw the Lanes HM and 
GM, cutting the | jagonals in te Points K andl: Then faith he, * Set the 
< Compailes on the Points I and K, and deleribe the Arch-line on the Hip, 
but never fays, with what Radius fuch Arch muft be deferibed, and therefore 
the Learner cannot proceed therein any further; but, however, he has laid 
down the Angle H 10 M, which he fays is the Angle required, altho’ far from 
it; for the Angle 6 4.7 is equal to his Angle H 10 M, which is lefs, than the 
trac Angle 13 4.5, by the Angle 7 4.8, and theretore is evidently falfe. 


Plate CCCLNXXIL The Manner of truffing Girders, fearfing Tim- 
r, framing Rafters, King-pofis, &c. 


THe Trofling of Girders and fcarfing of Timber together, according to thefe 
Methods, having been already explained in Pl. CCCLXXV. need not be repeat- 
ed here, and theretore Ineed only obferve dome Particulars relating to the Joints 
of Rafters, King-pofts, Struts, Braces, ec. (1) At Ais æ, the Joint of the top 
of a principal Ratter, framed into the top of the King-poft¢, wherein ‘tis to be 
obferved, that the Joint be made at Right Angles to the back of the Rafter, 
becaufe the greateft Yhruit is made ata Right Angle. (2) At B is the Joint 
of a Strut, framed into the bottom of the King- -poit at e; but as this foint is 
not fo {trong as the Joint at æ b, which is at Right Angles, it is therelore nc- 
ver to be pra ractited But when Timber is feanty, and no very great Strength is 
Bee At Dis another Joint, but this, not being at Right Angles to the 
Joggie, i- not fo ftrong as that atC. (3) At Eis reprefented a fure “Method to 
mahe a proper Fegg/e on a King-poft at Right Angles: Let æ b veprefent the 
upper Surface of a Beam, and the Lines L i, d,c, one Side of the bottom of a 
Ning-pott, the Line 2d its Joggle, or Joint of the Strut, andthe Lines kz, 2d, 
the lowe part of a Strut, framed into the King-poft, firit aflign the 
ht of the Joegle 3 above the eam which let be c; ong, with the Radi- 
us dc, deferibe the Circle ¢ if; draw 72 paallel to dc, at fuch Diftance as 
dc is allowed to i before it ; take the PhicknefS of the Strut in your 
Compatics, fuppofe dż, and, fetting onc Foot on the Center g, turn the other 
to touch the Line 77 in the Point é, and draw the Line ¿ d, from whence draw 

the 
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the Lines kz and cd, which is the Strut, and zd is the Joint, at Right Angles. 
(4) On the Right-hand, at 1K is fhewn the Manner of framing the Foot « 
principal Rafter, as l, into a Beam, as K, where the Tenon fhonld be at leaft 
4inch. in Depth, its Bottom parallel with the Surface of the Beam, and its 
Nofe or End at Right Angles to its Bottom, that thereby it may have a direct 
Thruft, or Butment againit the Upright of the Mortife. (f) The Figures GI 
and HI reprefent the Proportions of Tenons and Mortifes for thefe and other 
Works, as Partitions, ¢e. 


Plate CCCLXXXUIN. Various Methods for framing Partitions, and to 
delineate the Out-lines of Regular and Ivregular-hipp’d Roofs in Ledg- 
ment. 


Tue feveral Methods of framing Partitions, according to thefe feveral Ex- 
amples, being already explained in Plate CCCLNNUL eed not be repeated 


here; therefore [hall proceed to the delineating of the Roofs. 


I. Of the Regular Roof, Vig. M. 


(4) Ler the Parallclogram cb d 4, be a given Plan, through which draw the 
central Line fe extended both Ways; make D4, 4g, cê, and dk cach equal 
to (be) half the Breadth of the Building, and draw the Lines bg and zk ex- 
tended both Ways, alfo draw the Diagonal Lines ¢ b and ¢ 4; imake the Bate 
of the [/ocedes Triangle on the Left equal to the breadth of the Building, and 
ake its Perpendicular equal to the given Pitch, then will the equal Sides of 
that Triangle reprefent a pair of principal Rafters ; and if the greater Segment 
of the Bafe be made equal to 7b, the Bafe of one of the Hip-rafters, and the 
longeit Side be drawn to it, it will be the Length of cach Hip. (2) Make the 
Sides of the Triangles 6 6 4 and zed, cach cqual to the Length of the Hip; 
alfo make io, bp, km, and g 2, cach cqual to the Length of a principal Rafter, 
which is, to one Side of the //aceles Treangle, and then, drawing the Lincs co, 
op, pb on the upper Side, and dm, 72, 2 4.00 the lower Side, they will be 
the four Sides of the hipp'd Roof, as required. And as ocular Demonitration is 
the eafielt to many, therefcre, after having delineated the Figure, cut out the 
Oat-lines, and bending the Skirts up on the Lanes of the Plan cb, #4, 4 d, and 
dc, the Points m, 2, o will meet together in one Point, as allo will the Points 
p, 6, 2, and the Lines #22 and o p will be but one Line, as likewrfe will p% 
and b6, allo 46 and 4.2, allo mad and dz, and, efti, wc and co, and the 
whole a perfect Mcdel of the Roof required. 


fl. Of the Irregular Roof, Fig. O, whofe Sides are parallel, and Ends oblique. 


(1) Ler the Trapezium cnd b reprefent an irregular, or bevel Roof; divide 
each Angle into two equal parts by the Lines ez, e b, cc, ed, which Lincs re- 
prefent the Bates of the four Hips; through the Points ¢ and e draw the Lines 
gh and 7k extended both ways, at Right Angles to the Sides ; make g %, in 
Fig. P, equal to the breadth of the Building, and making e7 equal to the gi- 
ven Pitch, then gr, r is the Length of the principal Rafters; make ed, in 
Fig. P, equal to the Bafe of the Hip cd, and draw r æ, in Fig. P, for the Length 
of that Hip; alf» make e c, in Fig. P, equal to the Bafe of the Hip ¢ c, and draw 
re tor the Length of that Hip; alfo make e 2, in Fig. P, equal to the Bafe of 
the Hip e b, in Fig. O, and draw the Liner 4 for the Length of that Hip ; /a/?- 
/y, make e a, in Fig, P, equal to the Bafe of the Hip e z, and draw the Liner a 
for the Length of that Hip. ‘The Lengths of the feveral Hips being thus found, 
make po equal to rd in Fig. P, alfo co, to rc; in like manner make $ /, in Fig. 
O, equal to rd in Fig. P, alfo #/ equal tora; make mh, kn, ip, qg, cach 
equal to gr in Fig, P, and draw the Lines pg and #7; alfo make c p equal to 
co, uq tonl, bmto bd, and dato do; then will cpg# and dz mb be the 
Sides, and «#/ and ocd the Hip-ends required, and which, being cut out, and 
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folded up, as before in the other Example, will be a Model of the Roof, as 


equired 


To back thefe Hips after Mr. Pores Method. 


iy Fig. M bifeét the Bale of the Hip 74 inr, make s7 equal to the Height 

; eee es be a A 
ot the Pitch, and draw or the Hip; onr take the nearcft Diftance to the 
jip, and turn it to then, drawing the Lines ze and wg, the Angle gree 


is the Angle, or Back of the Hip resuired. This Method, tho’ belicved by 
many to be falle, is very truc in all {quare Roots, but in bevel Roofs ‘tis very 
be feen in Fig. O, where the Angle at v is the true Angle found 
‘al Rule, and that at m is by this Method, and whofe Lines, were 
would be parallel to the Lines of the other, but inftead thereof, in 
btufe Angles, the Angle of the Back is too wide, and in all Acute Angles, 
as 4, tov narrow, and which is evident irom the Lines of this Plan. g 


Plate CCCLXXNIV. Demonfiratine fome neceffary Obfervations relating 


to the Situation of Tunbers, in framing the general Plan of a Building. 


Apmit MNOLKI be a given Plan, divided on its Sides into its Windows 
and Doors, with the feveral Stacks of Chimneys inthe Walls, which are repre- 
dented by the little Squares: It's here to be obferved, (1) That the Girders or 

3camis be laid on the Piers, to have folid Bearings, and thofe in the Walls not too 

near the Runnels. (2) That no Joifts be laid into the Chimneys, wherefore there 
muft be Trimming “Forfis framed without them, as in the Plan. (3) That the fe- 
veral Beams be fo connected together, that they may ftrongly refift the Thruft 
and Weight of the Roof. (4) To diftharge the Weight of the Roof from any 
particular part, as from over the Lobby F, place Partitions over it, truffed 
up, asat P, which will difcharge the Weight, and lay it on the Party -walls. 

Tue Roof of fuch a Building may be framed three different Ways; as, (1) By 
the Span being divided into three equal parts, as X, R, S, having two Gut- 
ters within, and one all about, with a Parapet-wall to cover the Whole. (2) By 
one pair of Rafters ipanning the Whole, hippd in Front and Rear, as repic- 
fented by the right-hand Side ; and, defy, with a Flat on the top, as at W, 
with a Baluftrade on it, and which is oftentimes neceflary, when the Hall or 
Lobby, as F, cannot receive any Light, but fuch as may be given at its top. 
‘The Figure D 1s a Trufs 


fitting to be ufed to XRS, and that of Z to that of 
T; which haft will lay a part of the Weight of the Roof on the Party-walls, 
and which is aa excellent Method, for thereby the Out-walls are relicved, and 
need not be of fuch great Thicknefles, as they otherwife fhould, when the 


whole Weight of the Roof is laid on them. 5 & > 
Yue other Pian deh ae isa Plan ofan irregular, or bevel Building, which 
is given tofhew How fo back its feveral Hip-rafiers, as follows 5 (1) Affign a 


Point, as /, for the Center, or Point of meeting of the Bafe of everv Hip, to 
ES i ae : S : pele 
which draw Right Lines trom the feveral Angles. (2) Atlign the Height of the 
Pitch, asg/, and draw gf at Right Angles to ¢ f, then drawing cg, it will 
be the length of the Hip, that is to {tand over the Balee f (3) In the fume 
Manner dray fines from the Point /, at Right Angles to the feveral Bates, 
and making each equal to the Height of the Pitch, draw their feveral Hips ; 
fo fg, being at Right Angles to / a, and equal to g 7, then g ais the length of 


the th sto ftand over the Bafe fa, and fo the like of all the others. 
To find the Backs of (thefe) bevel Hips. 
Draw a Right Line at Right Angles to the Bafe of the Hip, through any 
partorit, as the Line /72 ; then fetting one Foot of your Compafies on the 


I teriection, take the neareft Diftance to the Hip g æ, and turn that 
Foot on the Bale, as to #, from whence draw Right Lines to the Points Z, », 
v te cuts the Out-lines of the Angle of the Plan, and the Angle 

lum 
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lam will be the Angle of the Back of the Hip ga required. Jn the like Man- 
ner the Angle beż 1s the Back of the Hipg c; and fo of all others. The Fi- 
gures S, R, T, relate to finding the Angles of Purlins againft Hip-rafters, an Ac- 
count of which youll find in the /zdex, under the Word Prlz. 


Plate CCCLXXAV. Divers Trufes for Roofs. 


Here are eight Examples of Roofs, of which thofe marked 1, E, G, H, D 
are framed open, fo as to contain Garrets within them; the others are for 
larger Buildings, where fuch Room is not required. 


Plate CCCLXXXVI The principal, and Hip-rafters of a regular, 


and au irregular, or bevel Building exhibited. 


Tue upper Plan Q_ is a Parallelogram, wherein are reprefented its P/afes, 
Beams, and Mortifes, to receive the principal and Hip-rafters. The Figure S 
fhews one of its Hip-rafters, as when ftanding in its place, and by which you 
fee the Quantity of its Angles at the Head and Foot. Hig. R reprefents one 
pair of the principal Rafters fixed upon its Beam, with its King-poft and Struts, 
Figures W, T, reprefent the Hip-vafters of one End, together with one prin- 
cipal Rafter, and the Purlins framed into it, between them. Fig. V repreients 
the Principals contained in one Side, with their Parlins framed into the Hips, 
and wherein the Purlin Joint is reprefented. The irregular Plan A is a Trape- 
zia, wherein ‘tis fuppofed, that the Beams are required to lie bevel to the Sides. 
The dotted Lines, drawn from the Plan A to the Skirt B, how much cach prin- 
cipal Rafter muft lie bevel; and which is juft as much as half the Beam doth, 
that the Rafter is to ftand on. The Side of each principal Rafter, and the 
pricked Line is the true bevel of cach as is evident by the Skirts, reprefented 
here in Ledgment, being confidered with the Obliquity, or bevel of the Plan. 
‘The Trufs A is the moft plain and fimple of all contained herein, and the beft 
for all kinds of Roofs, that are not of very great Extent. 


Plates CCCLXXXVI CCCLXXXVHI. Various Truffes for Roofs 


of a large Extent. 


I~ the firft of thefe Plates are nine different Truffles, of which thofe mark- 
eds, g, r, arc fit for Churches, che. of which that marked g {pans beyond the 
Walls, as that of St. Parl, Covent-garden, where they are fupported by Co- 
lumns within, which is a great Help to the Walls, and is a very firm Way. 
The Truffles p, 0, are for thofe Kinds of Roofs, that are called M-roofs, hav- 
ing Gutters on the King-pofts in their Middle, and which are often ufed to a- 
bate the Height; that of o is two thirds, and that of pis three quarters of the 
Height. ‘The others, marked z, L, m, K, are for Rooms with arched Cielings, 

of very ftrong Compofition. The’ Picce marked 4 @ is called a Coflar-bean, 
ma ked dd are called Hammer-beams. 

Ix Plate CCCLXNNVUIL are eight Defigns for Truffes of great Span; that 
marked A is fit fora Building, from whofe top fine Views may be feen; that 
of Bis called a Cirb-roof, and much efteemed on account of its giving much 
Space within-fide. The Trufles Y X, W V, and Z, and G Z, are different in 
their Sides ; thofe of the left, being as fome particular Roofs, in or near Loz- 
dot, are framed, and not being of the very beft Compofition, the right-hand 
Sides are to thew, how they might have been framed with a great deal lefs 
Timber, and a great deal more Strength. As ‘tis oftentimes neceffary to for- 
tify the Meeting of Timbers with Iron Straps and Bolts, ‘tis good to obferve 
(as in Fig. D) to turn np the End of the Straps fquare, and to bolt on the 
Straps with {quare Bolts, which cannot turn within the Holes at the time of 

3 fcrewing 
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fcrewing on the Nuts, which round Bolts will do, and therefore cannot be 
ferew'd 10 fait as they ought to be. 


Plate CCCLANXIX. The Proportion and Manner of framing Spires 


on Steeples or Towers. 


Tue three Spires A, B, C, have their Heights proportioned as follows. 
(1) Make a regular Octagon, as cegd, Fig. D, whofe oppofite Sides are equi- 
diftant, equally to the Sides of the Tower, on which the Spire is to ftand. 
(2) Make the Height of the Spire A, equal to 8 times the Side of the O&a- 
gon, the Spire B to nine, and the Spire C to ten. Make the Height of A 
equal to four of its own Diameters, that of B to 4 Diameters and 1 half, and 
that of C to » Diameters. 


To jind the Height of Weather Cocks with their Ornaments. 


Mare a regular Octagon, asceg ad, Fig. D, whofe oppofite Sides are equi- 
diftant, equally to the Sides of the Tower, on which the Spire is to ftand. 
Set up & times the Side of the Oétagon for the Height that the Hip-rafters 
are to rife in Fig. A, 9 tunes in B, and 10 times in C , and the Remainder of 
the Height is the Height of the Vane, whole Length is equal to two 3ds of 
one Side of the Octagon, divided into three parts, v¿g. one for the Pointer, 
and two for its Plate. 

Autuo Towers are generally built fquare, yet Spires are commonly made 
otangular at their Bafe ; as is that furprizing Spire at Salsbury, which ftands 
ona Tower of 200 Feet high, and its felf rifes near 210 Feet more. The 
Manner of forming their octangular Bafes is reprefented in Fig. D, wherein 
caefgh db isthe Bafe of the Spire, which is tyed in a very ftrong Man- 
ner, by the interfeéting Squares that are halved togcther and framed into 
it, and by the fhort angular Beams z, o, a, g, F, 2, 5,7, being cogg’d down, 
on which the Hips ftand, and framed into. A Frame being thus prepared, 
and bolted down upon the Heads of eight Standard Oaken Pofts, worked up 
in the Body of the Walls of the Tower, wherein, at proper Diftances, crofs 
Pieces are let in, and worked up within the Walls, will ftand to the End of 
Time, could the Materials fo long endure; for by its being fo tyed down by 
the Weight of the Tower, if ‘tis made with good feafond Timber, and well 
framed together, it can never rack, fhake, heave, or fall down, except the 
Tower and that are overfet together. As cach Side of fuch Spires are re- 
clining and contracted at their Tops, they do therefore trufs up each other, 
as in the Figures is demonitrated. 

As there 1s more Difficulty to frame a Spire with a Lanthorn under it, as 
the Spire G, this Mafter has given us Fig. I. which reprefents the Manner of 
the Timber framing, embracing the Top of the Tower at cd, alfo the Man- 
ner of framing the Lanthern, as Fig. L, and the Cirb to its Head at e f, as 
Fig. K, which two laft Figures are reprefented more at large, than the others 
are, for the bette underitanding of them. The Plan H, reprefents a pro- 
per Frame to be placed at bæ, under the Spire F, whofe Timbers are very 
well connected together. As to the Defigns of both the Towers, placed un- 
der thefe two lait Spires, I muft own, would have been better, had this 
Mafter omitted them, they being a manifeft Proof of a Barrennefs of in- 
vention. 


Plate CCCXC. The Manner of framing curved Roofs to cylindrical 
Buildings. 


Tue great Difficulty in thefe Kinds of Roofs is the Plan, which muft be 
so ccntrived, that the Pretiure of the Trufies may not thruft out the Plates. 
the beft Way to ciieét this, is to frame and cogg down an octagon Plate on 

the 
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the eircular Plate, fo that the Middle of its inward Side be flufh with the 
Upright of the Wall within, and its Angles being braced, with ‘Tyes coge'd 
down, it will be very feeure againft all the Phruft that can be made by any 
Roof. The upper Truf L is a Cavero, the next two, K1, are Cima retas in- 
verted, and the lower one an Ovolo, which lait is very ftrong, and of my own 
compofing. 


Piate CCCXCL The Manner of framing Hemifperical Roofs, coz- 
monly called Domes. 


Turis Plate exhibits the Plans and Seétions of three Kinds of Domes, which 
Į fall deferibe as follows. 

Firft, the Semiplan B, by which the whole Plan or Circle is to be under- 
ftood, (whofe Section is Fig. A.) the outer Circle of the Plan marked & b, 
reprefents the Plate, the fmall Circle ce the Kerb, on which ftands a Lan- 
thorn (as in the Section,) the Lines a@ the Bafes of the principal Rafters or 
Ribs, and g, 4, 7, the Purlins. This Dome being halt a Sphere, its principal 
Rafters would be all Quadrants, were they not fhortened by the l.anthorn on 
its Vertex ; and as their Height is equal to the Semidiameter of the Plate, 
they have therefore the fame Curvature, and are cut by the fame Radius, 
or Mould. As the Plate and principal Rafter cannet be imade too fecure, ‘tis 
therefore beft to make them in two Thickneffes, well pinn’d (and bolted, if in 
large Roofs) together, and, if peflible, to cut them out of Axglifb Oak, whofe 
natural Curve is nearly the fame with that of the Plate, ge. The Diftanees 
of the Purlinse, d, in the SeGion, are equal, cach being at one 3d of the Raf: 
ters length ; and if from ed Perpendicuiars be Jet fail on the Diameter of the 
Plan, as f and g, to pafs thro’ thofe Points, where the Perpendiculars cut the 
Diameter, they will be the Moulds, Ly which both the Purlins are to be cut 
out, in order to be worked up (not iquared, as Mr. Price calls it) for Ufe : in 
doing which, Cate muft be taken to make their Backs agreeable to the Curva- 
ture of the Principals, and that iheir upper and under Surfaces have a true 
Somering tothe Center, that thereby the Angles of the fmall Rafters on the 
under and upper Side of the Purlins may be equal, and at Right-angles to them, 
as being the ftrongeft, and beft Manner of framing. 


To find the Somering and Curyatures in the Scétion of the Purlins. 


Ser up on the Back ofa principal Rafter, from its Foot, the Height of the 


Purlin from the Fiate, and the Height of the Purlin alfo; from which draw 
Right-lines towards the Center of the Principal, until they meet its under Side ; 
then thofe Right-lines, taken with the outward and inward Curves of the prin- 
cipal Rafter, will be a Section of the Purlin, from whence the feveral Bevels, 
or Angles being taken, and transferred upon the rough Purlins, and the Sur- 
plus cut y, the Remainder will be the Purlins, with their true Curvatures 
and Somerings, as required. 

N. B. it is abfolutely neceffary, that the Curvature and Section of thefe Pur- 
lins be well underfteod, before the Sawyers go to work, and wherein there is 
no Difficulty ; tor if Care be taken herein, the Work and Time required to fi- 
nif them will not be very confiderable. 

Tne middle Figures F, K, reprefent the Plan and Se@tion of the Domes in 
the Cathedral of St. Panl, London; the interior Dome, whofe Painting is a 
Monument to the Memory of Sir James Thornhill, deceafed, is exprefied by 
the Segments of Circles on each Side ee, which is of Bricks, made 2 fect in 
length for that Purpofe. The middle part e e reprefents a circular Newel, or 
Opening inthe Vertex of the Dome, thro’ which from below you fee up to the 
Windows 666, &c, whieh give Light from the upper part of the external 
Dome. From the Bale of the internal Dome aforefaid rifes the Fruftum of a 
Cone, mide of Bricks 18 inch, in Thickneis, whofe Ute is to carry the Cupola 
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ftanding on the external Dome, at G. This Vruftum (which Mr. Price mif 
takenly calls a Coe) having a very confiderable Thruft againft the Walls that 
carry it, | fuppofe, were one Motive of inducing Sir Chrz/fopher to ftrengthen 
that part with a Corridore on the Outfide, which is very grand, and 
beautiful alfo; and, indeed, if we confider, that the Cupola ftanding at G 
on the faid Fruftum is built with Portland Stone, and near Go feet high, it 
is a Very great and mafterly Performance, and an undeniable Proof of its Ar- 
chiteét’s moft exquilite Judgment, and extenlive Knowledge in GEOMETRY. 
The external Dome H is fpheroidical, and hath fome Dependence on the 
Fruftum aforefaid, its horizontal, or Hammer-beams ee, &c. having their 
Ends dependent on the Stones €c, &c. where they are curioufly tied together 
with Iron Cramps, that are run with Lead into the Stones, and then bolted 
through the Hammer-beams. 

As the Manner of framing the Timbers of this Trufs is made plain by the 
Seétion, nothing more need be added, but that the Number of thofe fingle- 
trufgd principal Ribs is thirty-two, as inthe Plan I is demonftrated, where they 
are obftruéted at æ a, &c. to admit Light to the Windows 2 4, Se E e 
faid. It is to be obterved, that in this great Dome there are not any Purlins, 
but it has horizontal Ribs inftead, by means of which the Covering-boards, 
that are nailed thereon, have very little Curvature. Within this Framing is a 
Stair-café, not here reprefented, which leads to the Balcony dd, from whence 
extenfive Views may be féen, when the Air is ferene and clear. 

Tur Figures C and P reprefent the Plan and Sc¢tion ofa third Dome, which 
is alfo fpheroidical, and hath an internal, fpherical Dome, as that of St. Pauls. 
This Dome is made to fit a Temple of about So feet Diameter, and the Walls 
to an Sth part of the Opening ; but the Lanthorn, placed on its Vertex, mutt 
not be made of Portland Stone, as that at St. Pauls, becaule here is no Provi- 
fion made to carry fucha Weight. 

Tug Manner of framing the Kerb to the Opening of the Lanthorn at C, as 
reprefented by the interfecting Timber-fquares halved together, as at D, is 
very ftrong, and tics that part of the Root well together, but there is not a- 
ny Provifion made to prevent the Weight of the Cupola from thrufting out 
the Uanches of both Domes, excepting the lower Brace on each Side, where- 
fore L cant but recommend the placing of Struts from the Bafe of the outer 
Dome up unto the Bottoms of the two upper King-potts, which, together with 
the Struts, that go from the Bottoms of thofe King-poits up to the Side of the 
Opening, will be capable of fupporting a lLanthorn of a very great Weight, 
which, without them, would never ftand Thus much by Leave of this Ma- 
iter, whofe Works, as well as thofe of Mr. Sw/h, I have af  miftake not) 
explained to the Underftanding of young Students fomething more largely, 
and plainer, than they themfelves (or their Scribes) have done, and that, T 
hope, without Offence, as being done for the publick Improvement of the no- 
ble Art we are now treating of. 

Note, This Dome is made to confift of fixteen principal Rafters, or Ribs, 
which is a mean Proportion between the former two, the one of cight, the o- 
ther of thirty-two, and which may be framed with Purlins, as the firit, or 
with horizontal Ribs, as that of St. Pants. 

Nove alfo, That if to a Dome there are but 12 principal Rafters required, 
then, inftead of making the Kerb of its Opening with two geometrical Squares, 
as at D, you muft apply two equilateral Triangles together in the fame Man- 
ner, which will produce fix external, and as many internal Angles, in the fame 
Manner as the inte: fecting Squares produce eight internal, and as many exter- 
nal Angles, for the Reception of the fixteen Ribs. 

Havne thus explained the Formation of circular Roofs, I fhatl only add, 
that the Feet of all principal Ratters to Domes fhould extend no farther, than 
the Upright of the Wall, but thofe to Roofs, where their Forms are Caverto's, 
or Cimas, as Figures L, K, 1, Plate CCCXC. may extend to the Extremity of 
the Cornice. 
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Plate CCCXCII. Triangular, {qvare, and oblong Roofs demonfirated. 


Tus Plan cba, Fig. L isan equilateral Triangle, whofe Height of Pitch is 
kd. To form this Roof, divide cach Angle into two equal parts by the Lines 
cds, bd, and ad, which are the Bafes, over which the Hips muft ftand; on 
the Line c s, at the Point d, erect the Perpendicular dk, which make equal to 
the given Height of the Pitch, and draw kc for the length of one Hip, and ke 
for the length of one principal Rafter. The length of the Hip ke being thus 
found, complete the Triangles ¢ f b, br a, and c pa, making cach of their Sides, 
as c f, fb, &c. equal to the iength of the Hip 4c, and then will the Fxtreams 
of the three Sides of the Roof be laid out in Ledgment. 


To back the Hips. 


Conrinur the Sides c f and cp out at pleafiure, and from the Points b and 
ajet fall the Perpendiculars bg and æ g; make @ g equal to one of thoie Perpen- 
diculars, as æ g, and draw the Lines 6d and da, then is the Angle $da the 
back of the Hip required. 

Tue Plan capo, Fig. Il. isa geometrical Square, and the Plan EGR & 
Fig. HI. 15 a Parallelogram, whofe requifites arc found, according to any given 
Pitch, in the fame Manner, whieh their Lines do very plainly demonttrate. 


Plate CCCXCIIL Oblique-angled (commonly called bevel) Roofs demon- 
Jirated. 


Tue Plan acha, Fig. L isa Rhomboides, in which its principal Rafters 
are placed at Right-angles to its Sides, and the Plan bo di, Fig. UL. is the fame 
Figure, with its principal Ratters ‘placed parallel to its Ends. The Plan edad, 
Fig, LIL isa Rhombus, whofe Hips are ¢z and dg, &. and Principals # f and 
ob, &c. the length ef which, as alfo of the other two Examples, being found 
by the aforefaid Kade, and which their Lines very plainly demonttrate, need 
no farther Explanation. 


Plate CCCXCIV. An irregular Roof demonftrated, with a GENERAL 
Rue for backing of principal Rafters. 


Tar Plan cda, Fig. IL isa Trapezium, whofe Sides in general are une- 
qual, and confequently all the Angles are the fame. To frame this Roof, fo 
as to make the Ridge level, is a Work of fome Difficulty, and the Method of 
performing it is as follows. Suppofe the Side 4 b to be the Front, to which 
the Ridge muft bo level ; divide the Angles da b and c b a cach into two equal 
parts, by the Lines 11 æ and g@, and let the Line 11g be the. Bafe of the 
Ridge ; alfo lct 11 14. be the given Height of the Pitch; fromthe Point 11 
draw the Finc 1022 at Right-angles to 11 æ, and 1113 at Right-angles to 
11d; make 11 12 and 1113 cach equal to 11 r4 the Height of the Pitch, and 
draw the Lines 12 æ and 13 æ for the length of thofe Hip-rafters: In the fame 
Manner, ong, draw g% at Right-angles to g 2, and gz at Right angles to ge, 
each of which make cqual to the Height of the Pitch, and draw cz and Db for 
the lengths of thefe two Hips. This done, aflign the Places for the Beams, and 
where the Beams cut the Line g it, there raife Perpendiculars to them equal to 
the Height of the Piteh, and from thence draw Right-lines to the End of each 
re(pective Beam, and they will be the lengths of the feveral principal Rafters ; 
in the fame Manner the lengths of every pair of {mall Rafters are to be found ; 
the backs of cach Hip are found by my Axle before given, which the Lines 
within the Angles at ¢ and æ demonftrate. The Triangles d1@ and ced are 
the Hip-ends, and the Trapeziums # c 10d and bv æ æ are the two Sides of the 


Roof 
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Reef lid out, and which, being turned up to mect each other, will thew the 
whole Figure cf the Roof: As the Side cd doth not cut the Feet of the Raf 
gles, they muft therefore be all backed, which may be done as 


To find the Backs of Rafters in a bevel Roof. 


J the parallel Lines ¢ reprefent the Plate, the Line # the Bate of the 
Se, and the Lines $w and ¿w the Bafe of a Rafter, over which ‘tis to ttand 

en Up in its place, and let kz reprejent the breadth of the Foot of the Raf. 
ter: From the Points o and z draw rhe Lines o gand nm, at Right-angles to 
i o and z#, and make cach equal to the Height of the Pitch, and 

y the Lines g È and #7, which are the lengths of each Side of the Rafter, 
i the Lines ø Zand pf for the Depth of the Ruficr; from @ draw ae 
ht les to 77, allo from f draw / 4 at Right-angles to kg; frome 
Pat Right-angles to zw, and from b draw bg at Right-angles to f a; 
ge, and from $ draw bd, at Right unglcs to the Plate; on a, 
hus @¢, cut the Line ’ din d; and on f, with the Radius 7 A, cut 
e ; then drawing the Lines ef, ed, and da, the Trapezium 
be a Section of the Rafter cut through at Right-angles, and then 
everal Angles are the Angles af the Back required. For if the Sides of 
after gpk f, and fai a, were turn’d up to itand over the Lines ko and 
then the Points g and m would be perpendicular over the Points o and ee 
ii the Trapezium e df a was turn'd upon the Line fa, to meet the Sides 
of the Rafter, the Point d would be at the Point e, and the Point e at the 
Point A; and as the Lines f% and ae, are at Right-ungles to the Sides of 
the Raiter, therefore the Tiapezium ed fa will cut the Rafter at Right- 


t 
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angles, and be the section required. Q. £ D. 


Plate CCCXCV. Other oblique (or bevel) Roofs demonfirated. 


the fame, but their Manner of 
h a level Ridge all round it, with 


Tae two Plans reprefentcd here are b 
Framing are different. That of H ig. a hi 
a Flat or Valley fe bg in the midit, and hich, in fuch Cafes, is the beit and 
handlomeft ner of Working. ‘That cf Fig. II, hath its Ridge level; und 
as every Pair of its Rafters are of diferent Lengths, the Sides of the Roof 
will be curved, or rather twifled, not flat as in other Roofs, and which has 
not only a very ill Effect, but is very troublefome in the working. The 
Manner of finding the Lengths and Bachs of every Rafter is the fame, as 
ajoretaid, and which the Lines demonitrate ; or as Mr. Price commonly fays, 


(in his J rearife of Carpentry) due /afpection will make plain. 


Plate CCCXCVE. The Reafous and Manner of Backing Circular and 
l Convex Hip-vafters. 


Apir BDF to be the Angle of a Building, over which is to ftand the 
convex Hip-ratter NJ. 10, whole principal Rafters are Quadrants or Ovo- 


fos, asthe Arch ża, which js luppofed to ftand over the Line z E. 


To find the Curve of the Hip-rafter. 


Divide 7 E into uny Num sur of equal parts, fuppote four, ‘as at 

m Whence draw the Ordnates De, gc, and Jb; divide FE into the 

inber of equal parts, as at 25, 24, 23, and draw the Ordnates 25, 28, 

24 27, 23, 26, and E ro, equal relpectively to the Ordnates % æ, Bil, IB 

aid Fa; and through the Points Io, 26, 27, 28, M, trace the elliptical 

Curve, which is the Curve of the Hip required, whofe Depth or ThicknetS is 
fuppeted to Le LN, 


j 


E reprefent the Bale of the Hip, and z E the Bate of the Principal, 


To 
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To find the Back of an elliptical Hip. 


Srrixe a Chalk-line down the middle of the Back of the Hip, and to it 
Foot fix a Mould of the Angle cqual to that of the Plan, fo that the middle 
Line ftand exaétly at the Angle, as at F; and if we fuppofe the Breadth 
the Back to be equal to ON, then the Parallellogram ONML will be the 
Plan of the Foot of the Hip, which preyects bevond the two Sides of the 
Angle, equal to the Triangles F M*, and FI.*; this done, draw Right-lin 
on cach Side of the Hip-ratcer, at any Diltance trom cach other, parallel to its 
Bafe ; and on each, from the outward Angles of the Hip, fet off the Difi 
L*, as P*, Q*, ec. in which Points, fix fmall Nails, and with a thin Lath 
apply'd to every of them trace a Curve on each Side. Laltly, cut away all 
the Timber contain'd between thefe Curves and the central ‘ 
the Angle made thereby, will be the Back of the Hip required. 


DEMONSTRATION. 


Draw Ee at Right-angles to Fe, and continue it to the other Side at B; 
divide BE and Ke into 4. equal parts (as F) at the Points mm, 15, 14, 13, 12, 
11, and from thence draw the Ordnates 7222, 15 21, 1420, E.G, 73 18, 
12 17, 11 16, which make equal to the Ordnates of the Principal or Hip, 
that is, make 14 20, and 13 18, each equal to 23 26; alfo the Ordnates 
If 21, and 12 17, each equal to the Orduate 214 273 and laftly, the Ord- 
nates # 22, and 11 16, each equal to xs 28, and from the Point e, through 
the Points 16, 17, 18, 19, 20, 21, 22, to B, trace the Semicllipfis B 19 e- 
Now, forafinuch as the Ordnates of the Hip are refpectively equal to the Ord- 
nates of the Semicllipfis, therefore, ıt the Ordnates of the Hip be erected 
perpendicular on its Bafe, and thole of the Semiclliptis on its Diameter BE g, 
their refpe€tive Heights will be equal; and the Semiellipfis B rọ e will be the 
Section of the Roof, cut through at Right-angles to FE, and contequently 
that part of its Curve ftanding over E, is that part of the Hip’s Back. To 
find the Angles of the Back itanding over any given Place, fuppofe over the 
Point 24, draw the Line 24 e, or 24. B, and at the End 24, erect the Perpen- 
dicular 24 30, equal to the Height of the Pitch, and draw the Line B 30, which 
transfer to J, and draw BI, which divide into 4 equal parts, from whence 
draw Ordnates ef Length at pleafure. Now, forafinuch as the Ordnate eg, 
of the Principal z 72 æ, is the Height of the given Point in the Hin, which is 
alfo equal to the Ordnate 24 27; thercfore draw the Line ¢7, which divide 
into the fame Number of parts as BI, and from thence draw Ordnates to the 
Arch zc; make the Ordnates of BI equal to thofe of the Arch zc, and thro’ 
their Extrceams trace the Curve Bæ I, which is 1 half of the Angle of the 
Back, ltanding over the given Point 245 make the Curve Le equal to the 
Curve BI, and the Angle BI e is the Angle required. In the fame Manner 
the curved Angle at any other Point may be found, as by the Lines is de- 
montlrated. 


To find the Hip-rafter, where the principal Rafter is a Cavetto, as Fig. I 
and the Angle of its Back. 


Avmir Cg ato be the Angle ofa Building, and the Curve 8 6 y a principal 
Rafter, ftanding over the Line Zy, and ‘tis required to find the Curvature of 
the Hip dg; draw the Line zg for the Baie of the Hip, which divide into 
the fame Nuinber of equal parts, as vou do the Bafe of the Principal Z ae 
fuppote 4, as at spo; from whence draw Ordnates, equal to thole drawn in 
the Bafe of the Principal, and making s 4 equal to 74, p k equal to w, and 7 
equal to x; from the Point æ, through the Points 4, k, m, to g, trace the 
Curve d b k mg, which is the Curvature of the Hip required. 

Note, The Method by which the foregoing Hip was back’d, will alfo back 
this, or indeed, any other Kind whatfocver, as Cima’s, góre. 


y a To 


374 The Principles of GEOMETRY. 


To defiribe the Angle made on the Back in any affigned part of it, [uppofe 
at the Point of bh. 


Maxe g eat Right-angies tog; and from e, through the Point b, draw 
the line e427, meeting g continued inż Through the Point z draw the 
Line ry 7a, cutting cach Side of the Angle in 1s @; make z / equal to ż%, 
and draw the Right-lincs b 1s, ba. Now, forafimuch as the Ordnate Br i iS 
equal to the Ordnate s b, they are, when in their Places of equal Altitudes 
and as 4 is the given Point, and the Point is equal to it, therefore draw the 
Line 7y, which divide into Ordnates, as t, 2, 3, 4, 5, 6; divide 4 ış into 
the fame Number of cqual parts, as 7 y, and make its Ordnates equal; thro’ 
whofe Extreams trace the Curve 15 13 11 104; make the Curve b 16 a equal 
to the aforcfaid, and the curved Angle ry 4 æ is the Angle of the Back of the 
Hip, over the Point 4, as required. In like Manner, the curved Angle g rape 
is the Back over the Point &, and that at Z over the Point w. It is to be ob- 
ferved, that the Angle of the Back of this Hip increafes from its Foot, even 
from a real Point, and opens as it aftends to the Top, where it becomes an 
Angle, equal to that of the Building over which it ftands; and on the con- 
trary, the Angle of the Back in the aforefaid Hip, where the principal Rafter 
isan Ovolo, there the Angle at the Foot of the Hip is equal to the Angle of 
the Building, and decreafes as it afcends, unto a very Point at the Top. 

Tos much for Roofing, whieh, being underftood, will enable any Perion to 
eafily perform all Worksof this Kind, that may happen to be done, and which 
I have been the more copious in, as being one of the moft eminent parts of a 
Building, and never before made plain to mean Capacities, which here { have 
endeavoured to do. 


Plates CCCXCVIL CCCXCVIIL Coverings for curved Roofs. 


Ix Plate CCCXCVIL. are reprefented fix Figures, that of Fig. I. being a fphe- 
rical, and Fig. Il. a fpheroidical Dome, whofe Manner of Covering has been 
already explained in my Explanation of Niches: Vide the Word Niche in the 
ludex. The Plans, Fig. HIE IV. V. VI are all Hexagons, but the principal 
Rafters of each are different, that of Fig. III. being a Cima rea, Fig. V. a 
Cima reverfa, Fig. IV. an Ovolo inverted, and Fig. VL. a Cavetto inverted. 


To find the Curvature of their Hip-rafters. 


R U L E. Divide the Bafe of the Principal, and of the Hip, each into any 
Number of equal parts, as 49 and 9 1, Fig. Ul. and draw equal Ordnates in 
each, which will give the Points p, 9, 7, 5, 7,4, w, e, through which a Curve 
being traced, is the Curvature ot the Hip required. 1n the fame Manner all 
the other Hips to the other Figures are found, as the Lines of each demon- 
ftrate. 


Their Manner of Covering. 


Continvs out the Bafe of a principal Rafter, as 9 1, to 18, making its 
length 1 18 equal to the length of the Curvature of the principal Rafter 1 17; 
divide the Baic of the Principal 9 1 into any Number of equal parts, as at the 
Points 2, 3, 4, 5, 6, 7, 8, through which draw Right-lines, at Right-angles 
to 9 x, cutting the principal Rafter in the Points Jo, 1 ly Way Uy Wh, io IG 
and the Bafe of the Hip in the Points b, 7, k, 4 vz, 2,0. Make 125 equal to 
the Curve 1 10, alfo 1 24 equal to the Curve r rr, alfo x 23 equal to the 
Curve 112, gc. and through the Points 25, 24, 23, 22, 21, 20, 19, draw 
Right lines, at Right-angles to 118; make 25 22 equal to %2, 24 31 equal to 
32, 23 30 equalto 4k, 22 29 equal to 54 &c. and through the Points 32, 
31, 30, 29, 28, 27,26, from @to 18, trace a Curve, and make the Curve 
18 b equal thereto ; then will 2 18 b cover one Side of the hexangular Roof; 

for, 
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for, as the Diftances of the Points 25, 24, 23, @’e. are equal to the Points 10, 
11, 12, °c. in the Principal, and as the Points 25, 245 23, ec. will lye per- 
pendicular over the Points 2, 3, 4, &c. and as the Lines 32 25, 31 24, 30 2a 
are equal to the Lines #2, 23, kg &c. therefore æ 18 b will exactly co- 
ver the part of the Roof over the Triangle æ 9 b, and confequently fix of fuch 
Pieces will cover the Whole. The other Roofs, Figures IV. V. VL are co- 
vercd by the fame Rule, as is plainly feen by the feveral Lines in cach Plan, 
but more particularly in Fig. V. where fe 1s is the Covering-piece to the Side 
be. ° 

a In Plate CCCXCVIIL are nine Figures, which are as follow; Fig. l repre- 
fents a conical Roof on a Cylinder, and Fig. Il. one 8th part of its Covering ; 
Fig. IIL reprefents a Bottle-roof, and Fig. IV. one Sth part of its Covering ; 
Fig. V. reprefents a Bell-roof, and Fig. VIL. one 8th of its Covering; Fig. VI. 
reprefents a trumpet-mouth'd Roof, and Fig. IX. one 8th of its Covering. 


To cover thefe circular Roofs. 


RULE. Divide the perpendicular Height into any Number of equal parts, 
and through every of thofe Points draw Right-lines parallel to the Bafe, which 
confider as Diameters of fo many Semicircles, which defcribe, as EPO DOE 
&c. Fig. L make 4 b, Fig. IL equal to the Side of the Cone de, and divide 
ab in the fume Manner, as de is divided by theSemicircles ; divide rc into 2 
equal parts, and draw the Line d7, which will divide every of the Quadrants 
into two equal parts alfo; then make Z/, Fig. Il. equal to half re in Fig. L 
alfo 42 equal to g m, &c. and the Figure b// will be one 8th of the Cover- 
ing required. It is here to be noted, that by this Method all other circular 
Roofs may be covered, it being a General Rule, and which I fhewed here in 
the Example of covering the Cone, altho’ 1 have already demonftrated that 
Covering in a different Manner in Plate CCCLXX. Fig. VH. demonftrates 
the Sections of a Cone by common Ordnates, of which fee Conick Sections, in 
the Judex. 


Plates CCCXCIX. CCCC. Demouflrating the Proportions of Rooms. 


Tue geometrical Figures, made ufe of for the Generality of Rooms, are, 
(1) The Circle, asg; (2) The Square, as f, Plate CCCC. (3) The Octagon, as 
e, and (4) The Parallelogram, as db fea, &c. 

Rooms, that are Parallelograms, are of divers Proportions, viz. (1) Their 
Length equal to the Diagonal of their Breadth, as b; (2) To the Breadth 
and half, as f, and Fig. b, Plate CCCC. (3) To the Breadth and one sth, as g, 
Plate CCCC. (4) To the Breadth and two 3ds, as c; (s) To the Breadth and 
thiee 4ths, as A, Plate CCCC. (6) To the double Square, or twice the Breadth, 
as a, and as 4, Plate CCCC. 

Wuen the Lengths of Rooms exceed twice their Breadths, they become 
Galleries, which may have their Lengths three, four, or five (but not more) 
times their Breadth, as Fig. # o, Plate CCCC. 

As Rooms are differently ciel'd, fome being flat, and others arched, their 
Heights are therefore different. 

Grano Rooms with flat Ciclings fhould have their Heights equal to their 
Breadths, but where Grandeur is not to be ftri€tly obferved, a lefS Altitude 
may be given, provided that the Breadth of fuch Rooms be not lefs, than 16 
Feet, when three 4ths thereof, vz. 22 Feet, may be taken for its Height. 

‘Tue Height of Covings to Rooms, whofe Height is 25 Feet, or lefs, is one 
4th of the total Height; but of Rooms, whofe Height exceeds 25 Feet, as 30, 
ec. the Height of the Cove fhould be one 3d of the whole Height. 

Har the Sum of the Length and Breadth of all Rooms, not exceeding 
thedouble Square, may be an eftablith’d Rule for the Height of cov'd Rooms in 
general; and when their Lengths exceed the double Square, their Heights 

are 
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are to be confidered as the double Square; fo a Room 20 by 20 Feet, its 
t muft be 20, being one half of 40 ; and a Room 20 by zy, whofe Sum 
y, gives 22and a halt for its Height; alo a Room 30 by 20, whofe Sum 
es 25, its half, for the Height ; anda Room 20 by 40, whofe Sum 
is 60, and its half 30 isthe Height. This laft being the double Square, its 

eight is the fame, as that of the Gallery #20, Plate CCCC. whofe Length 
is roo, and Breadth 2 

PALtaD mahes the Heights of his Rooms to be a mean Proportion be- 
tween thei Lengths and Breadths, as in Fig. B, Plate CCCXCIX. where kA 
being the Length, & #z equal to the Breadth, the Line &/ is a mean Propor- 
tion between them. and the Height affigned, which is fomething lefs, than 
the half Sum of the Length and Breadth, as aforedaid, 


Plates CCCCI. CCCCIL COCCI CCCCIV. CCCCYV. Acute, 
Right, and Obtufe-angled Brackets demonfirated, 


As I have fo largely explained the Formation of divers Curves by Ordmates, 
by which all thefe angled Brackets are found, it feems to be almoft needlefs to 
fay any thing hereon, the Whole being very plain by Infpection ; but, that the 
young Student may not blame me, | will explain one Example, by which all 
the others are to be underftood. 


Let eab, Fig. WI. Plate CCCCI. reprefent a Front-bracket, whofe Curve 
e b, is fuppofed to fland perpendicular over the Line e c, and let the 
Line de reprefent the Bafe of the Aingle-bracket. 


Diviz ec into any Number of parts, no matter whether equal or une- 
qual, as at the Points P, g, 7, s, 7, 2, w, and through them draw Right-lines 
parallel to e B, cutting the Curve of the Bracket in the Points 0, u, nm, d 
k, D, 2, and the Bale of the A sle-bracket in the Points 1, 2, 2, Aly Ss Oy Fe 
from whence draw Right -lines at pleafure at Right-angles to the Line 
e d; make the Ordnates 1 8, 2 9, 3 10, &c. equal to the Ordnates p o, q x, 
ran, &c. and through the Points 8, 9, 19, II, 12, 13, 14, from eto ¢ trace 
the Curve of the Bracket required. 

THe firit three of thefe Plates exhibit all the various Moullings, Acute, 
Right, and Obtufe-angled, which in general have the Mould of their Brack. 
ets found by the foregoing Rule; as is alfo the Tufcau Cornice, in Plate 
CCCCIV. and CCCCV. The Figures B,C, are a Front and Angle-bracket, ac- 
cording to Mr. Price's Method, which is as follows, 

[ve Fig. C being a Front-bracket, whofe Height is x o, and Projection z i, 
draw the Line w o, and parallel to #0, the feveral Lines a1, D Bp E Bo acts 
&c. dividing the Line 7z o in the Points a, b, c, d, &, meeting the Curve in 
the Points 1 2, 3, 4, &c. The Angle-bracket is reprefented by Fig. B, where 
o p is the Height (equal to zo, the Height of Fig. C) and øx, its Projection ; 
draw 2p, ani divide it into the fame Number of parts, and in the fame Pro- 
portion as #0 m Fig. C, from whence draw Lines parallel to øp, and each 
reipectively equal to æ 1, b2, €3, d 4, &e. of Fig. C, and through their Ex- 
tremes 1,2, 3, 4, &c. trace the Curve x, 11, 10, &c. p, which is the Mould of 
the Angle bracket required. 

Fic, D is another Example ofthe fame hind, The Fig. E and F are Brackets 
elathd and plaitterd Cornices on. That of Fig. E is a Front-bracket, 
made fit to a propoled Cornice, and F ig its Angle-bracket, which is made as 
follows: The Front-bracket being prepared, as in the Figure, and the Projec- 
tion of the Angle-bracket being given or known, which here is bg, divide it 
in the fame proportion, as #72 fm Fig. E, as at the Points he, i, Sea 
are at the fame proportionable Diftances from each other with refpect to 
the Whole, as the Points 5, 6, 7, 8, in the Line mf are with refpect to 
that Whole ; make the dotted Lines parallel to bæ in Fig. F, whofe Heads 

are 
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marked with c, d, e, f, equal to sb, 6c, 7d, 8e, in Fig. E, and through 
their Extreams draw the Out-line of the Angle bracket as required. 


Plate CCCCVI. The Formation of Centers for turning the Vaults of 
Arches on, in Brick ov Stone. 


1 A RW Pk, (tie, A 


Tae the Saliant Angles 4, b, c, d, being work'd up with the Walls to the 
Height from whence the Arch is to fpring, and the Curve of the Arch being 
determined (fuppole) a Semicirele, as reprefented in the Section B, begin at 
dec, and center it through as a common Vault, and board it. To make the 
Groins, fet Centers, as from æ to c, and fron: ġ to d, divide the Curve de c 
into 4 equal parts, asat g and f; then is g e f a Mould for finall Centers, 
which will be wanted to nail on the Centers firt boarded, whofe Bafe is at b: 
Thefe {mall Centers are to be put in at Difcretion, as the bearing of the Boards 
may require, To make the Groin freight, over its Bafe, at tome little Height 
over the Centers, ftrain a Line, as from d to c, or from d to a, from which, 
with a Pilumb-line, drop Perpendiculars on the Boarding, (which is fuppofed to 
be firft fixed) at as many places as nécéllary, and therein ttrike Nails, to which 
apply a ftreight and pliable Ruler or Lath to touch them, and, with a Pencil 
or Chalk, deicrrbe the Curve, which will bé a Senuelliplis, to which bring the 
Boards to be nailed on the atorefaid little Centers, and their Joints will form a 
ftreight Groin. 


To cut the Angles of Boards, to cover any Center required, Fig. VIII 
. Plate CCCCVIII. 


Tue Plan dach is to be vaulted, with a femicircular Arch, from a to d, 
and an elliptical Arch from b to 4. To cut the Boards to cover this Center, 
fet n be the Center of the Plan: On one End, as d c, defcribe the Semicircle 
dgc, continue out c d both Ways to } and m, fo that Z #2 be equal to the Cir- 
cumference of the Semicirele cg g, and draw the Lines mx and Z z, divide 
mZ induch manner as the breacths of the Boarding will allow, as the dotted 
Lines reprefent, and cutting their Ends to the Angles or Bevels of the Lines 
ma and zA and their Lengths antiverable to the Line m2 they will exactly 
cover that End of the Center, as required. Inthe like manner make &z equal to 
the Girt, or Circumference of the Semiclliptis ¢ f b, and drawing the Lines kz 
and x z, and dividing £2 according to the Brcadths of the Boards, as was done 
with v2 4, the Angles or Bevels made by the Lincs z and #7 are the Angles 
required for that Side, and fo in like Manner all others. 


TOS A MUIP IL, TBs lie Jah (Cle COO, 


As this Plan is of greater Extent than the former, and if the Weight on 
it be great, it muit not only have its Angles faliant, as the other, but proyect- 
ing Piers, as c e, &c. and others entire in the middle, as f Z alfo. The Section 
D ihews, that the Length contains three Arches, and thote femicircular, where- 
fore their Groins, as ce and 4 f, &c. are femielliptical ; by this Method the 
Arches will fuftain a very great Weight, with {mail Abutments; but if thofe 
middle Piers fand Z arc found inconvenient, and the Abutments can be made 
{ecure, then the aforefsid Piers may be rejected, and elliptical Vaults turned 
both Ways, as the dotted elliptical Curves exprefs in D and É, which is equal- 
ly as ilrong as the former, and much more fpacious, if the Abutments are 
made fecure. 


EXAMPLE Hl Fig. G, Plate CCCCVI. 


Tee Length of this Plan hath an elliptical Vault, as demonftrated by the 
s B Section’ 
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by Section I. which 


To find ihe Groins, perpen se pe eight ever wee Bafes 


Draw Ordnates inthe Semielliplis of Section L at any Diftances at Plea- 
ch continue to mect the firft Groinin G; make z ¢ the Breadth of the 
nm L. canal to the f ircuimference of the Semicirele e f b, in Fig. H ; 
‘neath, equal to the Circumference of the Semiclliptis f, and Parase 
weg in Vig. L3 di ile min Fig. L, ın fuch Proportion, as 9 we in 
le. G isdivided by the Ordnates being continued, and through thofe Points 
draw Right-lines px ‘allel to c z both Wavs at Pleature; divide e 9 and 9 4 each 
in the f; me Proportion, as #7 9, and throught thofe Deaton draw Right-lines 
naralle l toze, W shich will cut the others in Points, through which ane curved 
Lines of the Groins muft be traced, and thus will the Figure L reprefent the 
Sofito or Area of one of the femicircular Arches, preffed down ona flat Su- 
perficics. The Figure K reprefents thefame of the whole being confidered in 
Breadth only, {up poling the Piers that futtai n the Arches on oon Side, were 
| down at the Extreams of the Extent of the femielliptical V ault, when 
prefled down toa flat Superficics. 


BON A ANOID Je, Wi, feng. IML, Ile (CCM, 


Tue Figure M repr refents the Plan of a Cicling, and Fig. O a Seétion of the 
Room it belongs to, whofe Cove is one 4th part of the Height. As the Pre- 
jections of the Coves are equal to their Heights, the Diftance between their 
Projections, as g4, is the Breadth of the Pannel gh, in Fig M, and the fame, 
being taken out of the Length, leaves 4# for the Length of the Pannel ; and 
as the Angle-b1 rackets and Aftragals are found by the eels Rules, I don't 
de £ what more is to be done, or what Mr. Price means by Fig. P, or to what 

Me `tis to be applicd, which he calls, zbe Face of O, as “Jireiched, or extend- 
ed ont, on which any thing, propofed to be defcribed therein, may be truly 
performed. 


EXAMPLE V. Fig. Ul. Plate CCCCVUL 


Tar Example, given here by this Mafter, is in order to prove the necefla- 
ry Abutments to large Arches, that thruft againft {mall Arches, 2s the Arch 
L againft the Sid le-arches M and N, and which he endeavours to proportion 
by the Height of the Curves of thofe Side-arches, as follows; cz. Make the 

z + of the [mall Arches ilar to that of the great Arch, (which, fays he, 
g to the Laws of Strength.) ) But herein T muft 


are the proper Curves, acco 
ask his Pardon ; for if the refilting Weight, laid on Pe Hanches and Piers, 
not fupericr to the Thruft of the Shame -part of the Areh, it cannot ftand; 
ihercfore, let the Curvature of the finall Arches be what it will, if the Weight 
of the Scheme of the great Arch be fuperior, they will rife up in their Tops, 
and permit the great Arch to fall down, as many have fo done; and (if I mif- 
take not ch was the Cafe in the vaulting of the new Church in Spitrle-jrelds. 
ENAMPLE V1. Fig. 1. Plate CCCCVHI. 
Ams een) a the Plan of a Cellar ina Dwelling-houfe, which is 
given to jhew the Variety of Groins, whofe Bales are expreiled by the dotted 
ie wes, and a Section of the Whole by Figure P. 
EXAMPLE VIL Fig. CC, DD, ec. Plate CCCCVIL 


Tuis Figure reprefents the Manner of forming curved Groins, an Example 
of which may be feen in St. Clement's Danes, London, and other Buildings of 
the like Nature, and (as Mr. Prece obferves) is a Work worthy of our Regard. 

To jinud the Bafe of thefe Groins, (1) adbc being the Plan, continue ab 

and 
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and dc, until they mect in 4; divide a and de each into a like Number of 
equal parts, fuppofe ten ; on the Point a, from every of thofe Divifions in z 2, 
deferibe Arches to ¢ d; divide the Arch gd into the fème Number of eq 
parts, as 4 b, viz. ten, as at the Points T, 2, 3» 4» &c, from whence dra’ 

Right-lincs to the Center a, which will antertect the aforefaid Arches in Points, 
through which the Bales of the Groins bed and aec mult pals. i 

To deferibe the outward Ribs, thefe Ribs are to {tand on the Lines æ d and 
be, and have their Curves thus formed ; make ad, in Fig. BB, equal to the 
Curve aş d; alfo make 2g, Vig. E E, equal to the fall Curve dc, and divide 
ad and bg, each into ro equal parts ; the Side ab of Fig. CC being divided 
into to parts, complete the Semicirele a f b, and draw its nine Ordnates 5 
make the Ordnates on the Line b g, in Figure E E, and on the Line 4 d, m 
Figure BB, each equal to the Ordnates of the Semicircle a f b, and through 
their Extreams trace their Curves, and then BB and F E being bent, {0 as to 
ftand on the curved Lines of the Plan @dand bc, and the Semicireles C G 
and DD being fet up over the Lines 4 hand de, they will be the Ribs pro- 
ner to this Center, as required. 

To find the Curvature of the Groins, make 4e, Fig. Y, equal to the Curve 
ae inthe Plan; alfo make be, Fig. A A, equal to the Curve ec in the Plan, 
and divide each into 5 equal parts, from whence draw Ordnates, which make 
equal in each to thofe in the Semicirele, and through their Extreams trace 
Curves, and then ae, Fig. Y, being bent, and placed on the Curve ae in the 
Plan, and Be, Fig. AA, on the Curve ec in the Plan, their Curves taken to- 
gether will be the true Groin, ftanding perpendicularly over its Bafe aec, as 
required, The other for be d is found in the fame Manner. 


yal 
is 


Plate CCCCVIL Various Centers for Vaulting demouftrated. 
EXAMPLE L. Fig. O. 


Tur Plan adc being a geometrical Square, and the Arches of both Vaults 
being Seinicircles, therefore the Groin dza isa Semiellipfis, whofe Length is 
equal to the Diagonal da, and Height to ef, the Height of the Semicitcle, 
and which is deferibed by Ordnates, as the Figure expreffes. 


EXAMPLE IL Fig. P. 


Tuis Plan acd d, being a Prallelogram, and the Arch of the Length of 
the Vault being a Semicircle, as aec, therefore the Arch of the Breadth of 
the Vault pha muft be a Semiellipfis, whole Length is equal to æ b, and 
Height 4g to that of the Semicircle. The Groin b me is alfoa Semicllipfis, 
whofe Height is equal to the former, and Length to the Diagonal % c, and are 
both deleribed by the fame Ordnates taken from the Semicircie, as the Lines 
demonttrate. 


EXAMPLE TUL Fig. R. 


Tris Plan ġa d cis a geometrical Square, and the Arch of the Vaulting 
both Ways is a Gothick Arch. To find the Curvatures of the Groins, draw da, 
which divide in fuch Proportion as you may divide ba; make the Ordnates 
on the Line da equal to thofe of bf a, and through their Extreams trace the 
Curves di, ia, which are the Curves of that Groin; in like Manner find the 
others frum @ to c. 


EXAMPLE IV. Fig. X. 


in this Plan achd, the Arch of the Length of the Vault bhd is a Seg- 
ment of aCircle, and that of the Breadth be 2, the Segment of an Ellipfis, 
as alfo is the Groin ak d, both which are deferibed by equal Ordnates taken 

trom thofe of b% d, as the Lines demonftrate. 
EXAM- 
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EXAMPLE V Fig. Zz. 


Tars Plan déae isa Rhombus, and the Arches of the Vaults both Ways 
re Semicircles. To find the Curves of the Croms, draw the Diagonals He, 
and geg, divide each in fuch Proportion as bea, draw Ordnates in each, e- 
gual to thofe of the Semicircle b f a and through their F\treams, trace 
the femielliptical Curves b 2 c, and g bd, which are the Groins required, 


BOS AP LIB WAL fig. W, 


In this Pian Bade there is but one Vault, and that in length, whofe 
Arch isa Semicircle b bca., It is fuppofed that in its Sides there are to be 
fmall Arches made, over the Heads of two Doors or Windows, which will 
interfect the great Arch of the Vault at Right-angles. To And the Curves of 
thefe fall Vaults, which they make with their meeting of the great Vauit, 
procecd as follows: Let 1 ¢ reprefent the Breadth of the Window, or finall Vaule, 
which bifectin y; draw the Ordnate 4g, in the Semicircle, equal to 7; alfo 
make rt and wf equal toyz, and draw + u; draw gy at Right-angles to $ d, 
continue bg to, orto meet zy continued in w, then drawing 1 x and z a, 
the Triangle 1 xZ will be the Pian of the final] Vault; make ww at Right- 
angles to w Z, and equal to gy ; divide 4g into any Number of parts, and draw 
Ordnates to the Arch bh; divide 17, pt, I“, xt, each in the fame Propor- 
tion as g, and making their Ordnates equal to thofe of b/g, throught their 
Extreams trace the Curves g, 2?t, and Zw, which are the Curves of the 
Arch or fmall Vault, as required ; for if the Arch 1 gz was raifed perpendicu- 
lar over 1 Z, it would be the grand Rib of the final] Arch, and if the Curve 
zw tood perpendicular over the Line fw, it would be the Groin meeting the 
‘eat Vault, as having equal Ordnates; the Triangle 20%, on the Right-hand 
Side of this Figure, is a lefler Arch than that deferibed, which hath its Groins 
found as in the other; the like is alfo to be obferved in Fig. S, where the 
Arch of the great Vault is a Semiellipfis, which is interfected in its Sides by 
fniall Vaults, whofe Plans are 1 x #,and 20k, For the Defeription of Figures 
A, BG, DS ik FG, &e fee the Word Vauits of Brickwork in the Zn- 
dex, Where their Manner of working is deferibed at large, 

The Pigures IV. V. VL VIL dounontrae the Pitch, and Mitre-joints of 
Pediments, of which fee the Word Pediment in the Mal 


ya 


less COC CECE COTE, Defigns for Cieling-pieces afier 


the ancient Manner. 


Ix thefe three Plates are contained eleven Defigns for Cieling-pieces, by Se- 
haflian Serlio, wherein are fome, which modern Architeéts have not exceed- 
ed, and which are very helpful to Invention, 


Plates CCCO MM CCCCNIIL CCCCXIV. Seven Defigns for Creling- 


pieces, by I, Jones. 


Turse Defigns, being of grand parts, and thofe not crowded with Orna- 
ments, demonttrate the great Judgment of this Mafter in Decorations of this 
Kind, and which, in general, are worthy of our greateft Regard and Confide- 
ration 


H (CICA CCCCNVI, Modern Defigns for Crelings. 


E we compare the three Defigns in the firft of thefe Plates with thofe of 
Plates CCCCIN, and CCCCXI. we are then informed, that thefe Defigns were 
itolen from S. Serko, and indeed, if we compare thofe on Plate CCCCXVI 
with 


L 7 
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with them of Izigo Jones in the preceding Plates, we are alfo informed, that 
his Manner of dividing out the Pannels were borrowed from that Matter, but 
not his Ornaments, which I think are too numerous, and thercfore lefs noble. 
Indeed, I muft own, that the Proportions and Profiles of thofe in Plate 
CCCCXV. arc very inftruétive to the Workman, and which are Improvements 
on Serio worthy of our Thanks. 

Tarse Defigns may be executed cither on flat or curved Cielings, but in 
both Kinds it is to be obferved, that the nearer the Cieling is to the Eye, the 
jefs the Mouldings and Ornaments muft project: For if the Mouldings and 
Ornaments of a Cicling 12 Feet high, were made as prominent as thole to a 
Cieling of 10 Feet high, they would appear, as Weights, almoft infupporta- 
ble, and give Offence, inftead of Pleafure, to the Eye, therefore, herein, 
Diferetion is abfolutely neceffary, 


Plate CCCCXVII. Demonflrating the Ornaments of Cupolas, and Cir- 
cular Sopito’s. 


Avmir the Line D in Fig. I. whofe Length is divided into 14, parts, re- 
prefent the Breadth of one Side of an o¢tangular (Cupola, whofe Centre is C; 
from whence draw Right-lines to its Extreams, and the Hoceles Triangle form 
ed thereby, will reprefent the Plan of one 8th part of the Cupola, Make 
AB, Fig. IL equal to CD, and on A, with the Radius AB, defcribe the Qua- 
drant GB; divide the upper half of the Line D into 7 eqnal parts, as at the 
Points 1, 2, 3, 45 5, 6, 7, D, and from the Points 1 and 4, draw Rig ht-lines to 
the Centre C ; «make B 1, in Fig. IL equal to 4 of the 7 parts into which the 
half of D is divided ; and from the Point 1, draw the Line 1G parallel to 
AEB, and alfo the Line 122 parallel to BB; make the Diftance 12 in the 
Arch CB, Fig. H. equal to the Diftance 22 in Fig. l. and from the Point 2, 
draw the Lines 2 G and 2 33, parallel to the Lines ABand BB as before; 
alfo the Diftance 23 on the Arch CB, Fig. WU. equal to 33 in Fig. I. and 
from thence draw the Lines 3 G and 3 4.4, parallel to AB and BB: And fo 
in like Manner proceed to fer up on the Arch CB, the Diftances 3 4, 45, 56, 
67, and 78; from whence draw Right-lines to meet DC, the central Line 
of Fig. lI. which is the Upright of this 8th part of the Cupola, whofe 
Breadth BA, is equal to the Line D in Fig. Í. and Height to AC Fig. IL 
and whofe Ordnates, through which its Curve paileth, are taken from, and 
are equal to thofe dotted ordnate Lines in Fig. l. which are parallel to the 
Line D, and imcluded between the Sides of that Triangle, which proceeds 
from the Centre C. The horizontal Diftances of the Angles of each Pannel 
are alfo determin’d by Curycs, trac'd through Points found in this Manner, 
from the inner Divifions of the Plan. ‘The Figures H, J, are two Sides of 
the fame Cupola, but differently adorned, they being divided into Hexagons 
and Oétagons, and this into geometrical Squares. The Figures K, L, M, re- 
prefent the Sofito’s of Arches divided into Pannels, wherein ‘tis always to be 
obferved, that they confift of an odd Number, that thereby one may be di- 
rely in the Vertex, and the others equally on cach Side. The Border muft 
be not more than one 6th, nor lef$ than one 7th of the whole Breadth. The 
concentrick Arch FE in the Profile Fig. If on which the Pannels of 
this femicircular Sofito are divided, will be fully fufficient to demonitrate 
them. The two femicircular Sofito’s O, N, are of a greater Breadth, and 
given as Examples to fhew how they may be adorn’d. 


Plate CCCCNX VIL. Ornaments for coved Cielings. 


Here is reprefented fix different Ways of adorning coved Cielings, 
under which are their Platforms enrich’d; the upper two are with Groins, 
which have a very p.eafing and beautiful Appearance. Thefe Coyes are gene- 
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rally made to be a 4th part of a Circle, and adorned with Fret-work or Paint- 
ing, and oftentimes with both. 


Plate CCCCXIX. Ornaments for the Infides of Cupola’s, and Circular 
Sofito’s. 


Here are cight good Defigns of Ornaments for the Infides of Cupolas, 
whofe Heights and Breadths are found by the foregoing Rule ; as alfo feven 
Defigns for Circular Sofito's, with 3 Detigns of Roles for Pannels. 


From Plate CCCCXX. to Plate CCCCXXVIIL. inclulive, Defigns 
for Chimney Pieces. 


In thefe nine Plates are contained twenty two Defigns for Chimney-picces, 
of which the largeft in every Plate are by Serdio; the four Defigns on the 
left of Plate CCCCXXHI. and thofe of the Bottoms of Plates CCCCXXNYV. and 
CCCCAXVT are by Jago Jones, and which in general are good Deligns. The 
other Defigns at the Bottoms of Plates CCCCXXI. CCCCXXH. CCCCXXIV. 
CCCOXXVIL. CCCCNX VILE CCCCXXX. and CCCCXXXI. are Defigns by 
Mr. Kent, to which he has made {mall raking Pediments, which are not 
only improper Members to fuch Ornaments, but, by their extraordinary Pro- 
Jectures, have falfe Bearings, renders the Mantles ufelels, and deitroys the 
Magnificency of the Entablatures, which cver ought to be entire. As Pedi- 
dents are Ornaments adapted to carry off Rains from Portico’s, @e. “tis ab- 
durd to introduce them where Rains do not come. If wé compare thele 
Kenti/ob Defigns with thole of Ser Zos, which are truly grand and magnificent, 
we fee immediately, that they are nothing more than fo many taftlets // dims 
of poor Invention. 


From Plate CCCCXNIX to CCCCXXNIV inclufive. Defigns for 
Chimney Pieces, by other Maflers. 


Te firft of thefe Plates reprefents four Defigns for Chimney Pieces by 
Vincent Scamozzi, of which I cannot recommend the upper and lower ones; 
that above, having the Range of its Entablature broken by a projecting Ta- 
ble, as if thercon an Infcription was intended ; and the other for its Pediment, 
which, like thofe of Mr. Keass, has a poor nigard Look, and feems to have 
been taken from the Form of an old Woman's Forchead-cloth. The other 
two half Defigns are very good, as likewife would the upper one in Plate 
CCCCXNAXL be, which is by M. Y. Barozzio of Vignola, was but that Gothick 
Table in its Freeze removed, {fo that its Freeze might be entire. In Plates 
CCCCXXXIL CCCCXXNHI. and CCCCXXXLV. are twelve Defigns for Chim- 
ney Pieces, by Mr. Gzbbs, of good Invention. ‘The firft three Chimney Pieces 
in Plate CCCCAXAU. have Pannels over them with broken Pediments, and 
which are much more proper tor infide Ornaments, where no Weather comes, 
than abroad, where, by their being open, they are ufelefS. ‘The next three 
Defigns in Plate CCCCNXNIIL have alfo Pannels over them with raking Pedi- 
ments, and tho’ they cannot be faid to be perfectly properly introduced, tor 
the Reafons aforefaid, yet, as they crown the Whole, and in fome Meafure 
protect the lower parts from the perpendicular Fall of Duft, and as they 
fpan each Defign, and are of grand parts (not poor and little, as thofe of 
Kent's) they are worthy of Efteem. In the laft of thefe Plates are fix De- 
figns, by the fame Matter, which are in general very good. ‘The upper three 
are {quare, and their Architraves one 6th of their Aperture ; the Apertures 
of the other three vary, as the Divifions exhibit. To each Defign is a Scale, 
by which the Proportions of their Heights and parts may be very accurately 
determined. 

Plates 
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Piates CCCCXXXXV. CCCCXXXVI. CCCCXXXVIL Exhibit- 
ing Plans and Seétious of flrait and cylindrical Stair-cafes 


Tue upper Figures Zs, e o, ak, reprefent a Seétion raifed from the Plan ‘ 
mkac, whichis the Plan of a ftrait, but double Stair-cafe, whofe Extreams 
are at a and &, its half Paces at 7, and landing Places at 7 and c. The 
lower Figures ¢¢ and dd, reprefent the Plans and Sections of two cylindrical 
Stair-cafes, whole Difference confifts chiefly in the Form of their Steps; that 
of c being ftrait from the Centre, and the other circular, which laft has not 
only a Beauty, but a greater Length than thofe of c. Thefe Kinds of Stairs 
are made, either to wind about a folid Cylinder, (which fome ignorantly call 
a Column) as de in Plate CCCCXXXVI. or with an open Newel, as herein is 
reprefented, and which in large Stair-cafes is very convenicnt, as well as beau- 
tiful, to admit Light from above to the lower parts. The Diameter of the 
Cylinder, about which the Stairs wind, muft not be lefs than one 6th, nor 
more than three 7ths of the Diameter of the Stair-cafe. But 1 think the 
moft beautiful Proportion is, to divide the Diameter of the Stair-cafe into 4 
cqual parts, give two to the Column, or Well-hole, and the other two to the 
Stcps. The uppermoft Figure in Plate CCCCXXXVI. is a Plan and Seétion 
of a beautiful and grand cylindrical Stair-cafe, made by Order of Francis 1. 
King of France, at Chanibor, a Palace erected in a delightful Wood. This 
Stair-cafe is quadruple, having four Entrances, as at æ Z f g, which afcend the 
one over the other in {uch a Manner, that, being made in the Centre of the 
Building, they lead to four Apartments, each at go deg. Diftance; fo that 
the Inhabitants of one Stair-cafe, need not go down thole of the other; and, 
as it is open in the Middle, they may all fee each other afcend and defcend, 
without being in the leaft incommoded. The Figures ee and ff, PEE 
CCCCAXXVIU. are the Plans and Seétions of elliptical cylindrical Stair-cates, 
which are proportioned in the fame Manner as the aforefaid; the other two 
Figures are cylindrical Stairs alfo, of which the lowermoft is a double Stair- 
cafe, winding about a Cylinder in fuch Manner, that two Perfons, afcending 
together in equal Times, will never fce or meet each other, and yet be al- 
ways of equal Height above Ground. A Stair-cafe thus made would lead to 
two feparate Apartments, in as private a Manner as two diftinét Stair-Cafes 
could do. 

Circuvar Stair-cafes are ufed either fer Grandeur or Conveniency ; when 
they are nfed to exprets Grandeur, they muft be {pacious, as in the forcgoing 
Example in Plate CCCCNXXVI but when for Conveniency only of going up 
in a little Space, they muft be nade much narrower. in the Formation of 
fuch finall Stair-cates it is to be obferved, that the Breadth of the Treader of 
each Step, at about 20 Inches or 2 Fect Diftance from the Middle of the Rail, 
be not lets than 9 Inches, nor more than ry Inches as aforefaid; becaufe, as 
in going up and down, the Hand being generally on the Rail, the Feet travel 
at about that Diftance from the Middle of the Rails Bafe. it is alo abto- 
lutely neceflary to make Quarter Paces, for Hafe in going up, as well in thefe, 
as in other Kinds of Stair-cafcs, which, if placed at proper Diftances, fo as not 
to obftruét the Head-way under them, will be found very ufeful. ‘The Plans 
C, B, A, D, H, in Plate CCCCXLU. have the Breadths of their Treaders pro- 
portioned as aforefaid ; but the Plan F, which is an Ellipfis, is varied a little, 
the Curvature being much quicker towards the Ends, than in the Side. 

Note, Thofe of A and B may be lighted from above; thofe of CFD by 
fide Lights, ec. The Plans E, 1, G, are recommended for Buildings, wherein 
are half Stories, called Adzzzano's. The Plan GH fecms to be of pretty In- 
vention, having the finall Stair-cafe H for the Ufe of Servants in its Vacuity. 
The Scction T, Fig. 11. is taken from the Plan D, exhibiting the Meeting of 
the Steps and String-board, wherein at de, e b, is hewn the ill Effeét of plac- 


img 
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raper Steps with parallel ae which the fudden Turn at t 
n eetit g occafions, and which cantes the Figures of the String and Rail t 
not the moft agreeable, if not worked by a judicious Hand, that can i mot 


their mecting “rich Difcretion. The Section G is taken from the 


lan C 


which confitts of two Quadrants, on which the a epsare equally divided; the 
Right lines @, æ, a, a, are each equal to the Cu if the Quadrants in the 
Plan; fo that being bent to the Curvature < “ah Plu, they become cir- 
cular and twilted every Way. The Section HRI is taken from another Plan 


of the fame Kind, as the Plan C, wherein at M the Doors and Windows in 
the Wall being exprefs'd, and the Profile of the Steps, as well for the fecond 
as the firit Floor, you are thereby fhewn the Space ior Head-way, which is a 
material Point, as this Malter obferves, and greatly affiftant to thofe of {mall 
Experience 


Plates CCCCXXXVI. CCCCXXXIN. Exhibiting Plans of mist 


a 
Muxt Stair cafes are fuch as be par t, and partly circular, as 4, 
Plate CCC CXNAV 1 D, Plate XL lt, wid AY, ae CEEC 
The upper I igure @ 3 fate CCCC : is a Section of the half Plana 1. 


1¢ Figure 3.8 isa Scclion of the half Plan b, of a grand Staur-cafe and cir- 
cular Portico; the upper part of this Plan, m 2b, is the Plan of the upper 
r over the Plan 4 The Figure ¢ is the ha f Plan of ancther mixt Stair- 
cafe; the part on its left, marked 2¢, is the Plan of the upper part of the 
fame. Figure 3 ¢ is its Section length-wife, and Figure 4 ¢ its Section breadth- 
wife. hele Examples being given for Practice, the young Student mutt ob- 
ferve in performing then, to make each complete (net in half) that thereby he 
may be the better able to judge of their Effects. 
In Plate CCCCNNNIX, are fifteen Figures. In that marked A, the part a 
or, & the Aicent of the 5 tairs, wherein ‘tis fuppofed 
Stairs are contained; and c, a horizontal half Pace. 


the St Pe 


In Fie. B a, b, ¢, reprefent the Pig w, Afcent and half Pace, as in 
Fig. n the parts d, d, thie r for an Architrave; the parts e, e, e, the 
Bafe to the Ballutter 2 fs Ha iin Newel: l ofis; g, g, the Hand-rail, under which 
are placed ‘the Ballufters. ‘Lhe Fig. Cis a Repretentation of Figures A and B, 
as when comp ith its Mouldings, 2c. 
To rite the Plan of a Stair-vafe, Fig, 7. 
(1) let CD AB be the internal Angles of a Stair-cafe, the I 
Steps (which id never be Iefs than dinee cet) are egual to one 4th part of 
ae Breadth, and e Bounds are the Parallellegranı HIGF, within which, 
deferibe the ee t the Ornaments, ve. the Balluflvade, Hand-rail, ec 
s Dig f. (2) Confider the Height of the Story, and the Number of Steps 
ueceflary to afcend its Height; wherein obferve, that the Height of Steps 


fhould never be leis than y Inches, nor more than 7 Inches; and that their 
Breadths ihould never be lefs than 9 Inches, nor more than 1s Inches (fome 
fay 18 Inches, but I think ‘tis 3 Inches too much.) (3) Suppofe the 1 
of this Story be 9 Feet + Inches, then 16 Steps ot ~ Inches each will ri 
whi. (4) Set out the Breadth of the Steps, and confider how many 
Steps can be had in the Length G H for the firft Flight, which fuppofe to be 
> thele fix divide into Halves, which call twelve, and fetting 1 of thofe 
f from the Angles G H H, with the other ten Halves deferibe five 
Inch draw through the Plan, fo as to divide the Side IF into the £ 
i (5) Proceed in the fame Manner to deferibe the Steps at 
: which fup po fe to admit of four Steps, and fet off the Breadth 
of half a Step irem each Angle, and deferibe three Steps, which produce te 
the Line C D, and thus is 1 completed. Noze, ‘Tis beft to divide 
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Heights of the Steps exactly on a Rod; and that the Height or Rife, and the 
Tread or Breadth of a Step, is called a Pitch-board, whose Ute will be hereaf- 
ter explaincd. 


To raife the Seion or Upright of each Flight. 


(1) Continue out every Step, and make eb equal to the Height of the firft 
five Steps; divide e % into > equal parts, from whence draw Lines parallel to 
C B, and they will determine the Height of every Rifer, and Length of ever 
Treader in that Flight. (2} Draw d A parallel to C D, at the Diftance of e ġ, 
and from $ fet up the Rifers and Treaders of the Flight from H to I. Conti- 
nue CD to d, making Dd equal to D g, in the Line A D continued; and from 
m, tet up the Rifers and Treaders of the Flight from I to F; and thus will the 
Upright of cach Flight from the Ground be completed. 

Tue Figure D ts an irregular Stair-cale, whofe Plan is a Trapezium de da, 
wherein obferve, that if from the Angles Perpendiculars are drawn, as zc, ch, 
and dg, df, alfo kb and ae, and the Steps being divided as before, leaving 
the Diftance of halfa Step from each Perpendicular, the Whole may be com 
picted in the fame Manner. 

Fic. È reprefents the ufual Method, where the Quarter Paces are made 
{quare to the Angle of the Newel, which occafions the Hand-rail ef the firit 
Flight to drop below the Rail of the fecond by the Height of three Ste 
and fo the fame in all other Flights. 

Fie. F exhibits the Stair fet to the Middle of the Newel, which drops its 
Rail the Height of two Steps below the Rail next above it; and fù in like 


23 


| 


Manner that of G, where the Stair is placed to the Outfide of the Newel, the 

Drop of the Rail is but one Step; and laftly, that of H, having its Stair fet 

half a Step clear without Side the Newel, brings the Rails to meet, as in Fi- 
2 x 2 


gures B and C. 

To the Figures I and K are large Mouldings, as a æ, and to preferve the 
Regularity here, as in the laft, fet the Step the Breadth of half a Step on the 
Outfide of the Moulding. Tt is alfo to be obferved, that a half Ballufter is of- 
ten joined to the Newel, and whenever it happens that the Interval or Space 
is too great for a half Balluiler, then the Newel may be augmented, as at bd 
in Fig. K. 

Fic. l reprefents the regular Method, and Fig M the irregular Method, 
of joming Rails and Ballufters, which laft, tho’ done m the new Stair-cafcs at 
the Welt End of the Parifh Church of St. Marrias in the Fields, by Dirce- 
tion or Permiflion of Mr. Gzbbs, yet it is a Practice to be abominated by every 
Artift, and what none would do or {ufter to be done that knows how to do 
better. The Figure N exhibits the Manner of continuing Lines from a regu- 
lar Ballufter, for the dividing of the Parts of a raking Ballufter. 

Lasruy, Fig. O is a Plan of a Stair-cafe of five Flights, fitting for a very 
lofty Story, whofe middle Flight is made larger than the othcrs, as being 
more convenient and grand, 


Plates CCCCXL. CCCCXLI. CCCCXLIL CCCCXLI Exhibit- 
ing Plans of Right-angled Starr-cafes, with the Manner of kneeling, 
ramping and jquaring twift Rails, fluting Newels, &c. 


Tue Plan A, Fig. II. Plate CCCCNLI. confifts but of two Flights, and 
therefore is callêd Dog-degged, wherein b cd reprefents Door-ways, and e a 
Window for Illumination. Right-angled Stair-cafes are either Geometrical 
Squares, as Figures G, H, Plate CCCCNLIH. or Parallelograms, as A Bin 
Plate CCCCXLI The Plan B, Plate CCCCXLL. hath an opez Newel (as the 
Space B) which confilts of three Flights, where fa #7 Zk are Door-ways, and 
ghia Venetian Window to itummate it. It is to be obferved, that when 
Stair cafes are made with open Newels, as in this Example, they may be illu- 

g 1) minated 
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minated from above by Means of Lanthorus, Cupolas, &c. when th s 
will not admit Light, as in this Example; and therefore if a Stair 
fpacious, and convenient! uated, we need i Sa E n 
nated from its Sides or f upper Parts 

Qua DRaAne . or gecon iquare Stur-cal tcCCe 
have their Steps divid yt r four Bight 1 1 
of the 7 requires he | 1 of the S Ll d 
not be lefs than three Fe 1 Mt beautitul whe dio equal to one 
ith of the Breadth of tl n the Figin 1 cd a 
is a Wa t 1 a tl nat of Li hath 
an 0} 

GE r SRi S a o i FRL the Der-/ g aed 
$ ; which are cafed underneath to re- 
preient deste n Stau S this Kind “tis .times neceiary to put 
Steps in the Q n Which ought m l four in N er, un- 
lefs the Stai n AG where the Le yes 
livid ye a er 
nine J È ` cales it muti be avoid- 

1,1 ( ufet =) 
and Di p t ota g 
the ne 
7 ts, AN 
AGES i) exhibited a fhort Flight of four Steps, and part of a half 
p el tabis ths He mi ep, on Which {tands tl 
Newel nd the firit Bahui and B lths of the other 
are exp he dotted Lines, on each of which are piaced but two 
Salli of the Newel may be from two Feet and four Inches 
to two Feet a ec. and cd, the Thicknefs of the R iS HUE 
a i g 
Tus | t of the Hand-rail c o is called the Knecl, whefe Joint is 
the Mid he firt Bullufter. The Height of the Plinths to the 
5 1 he Height of the Steps, and their Breadth to one 4th 
part ¢ 1 10f a Step; as alfo is fe the Plinth of the Column on the 
n fg is equal to the Column /e on the firit Step. Th 
He t I aft Ag is alio equal to its Height at dc, th 
of t i l rail z is generally equal ro the er part 
Kneel 
To jad the Center of the Ra 
Ti } ed the Ramp, whole Center & is th Continue 
fz towa ES Alt fure, from which find, with your Compafit c 
neareft Dift to the upper part of the ftrait Rail, that, when turad up, 
thall meet the Line #zinz Wow it is to be here obferved, that as the raking 
Line of the {trait Rail, (but not the Point x therein) and the Point z, with the 
Line 42 continued, are giy to find the Points # and z. } ft own, I do 
not hnow any Propofition in Geometry ill d une t 
and therefore, the Poin mult be t by maki Filays, | Ving 
the Point of the Compafies cither backwards or toi it] i n- 
til the other Point extended to the itreight Rail ill, when p 
on the Point z. When & the Center 1s fo found ltremt Sie 
pendicular to the raking Rail, as the Line $ x, then will the the 
Point trom which the Ramp afcends. 
| required to have three Ballufters on each S 
żp an hould come to the bachlide of the f E 
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To fiad the Height of the Ramp. 


Jaer zg reprefent the Hand-rail, whofe bottom is continued out both ways to 

wand w, make w w eal to wz, and wy equal to the Height of a Step; then 
is y the Height of the lower Rae of that Knecl, and g y is equal to the Inter- 
val between dhe Plinth of the Ballufter, and the Rifer next to it. H 
ceeded thus far, you muft draw r s parallel to gy, at the Diftance af 
the Height of the Rail; alfo, draw the upper part of the raking Rail - | 
to pm. Now, to defcribe the Ramp, and thereby find the Point +, continu 
out the Line r s at pleafure towards the left, and from thence take the i tt 
Diftance to the Line p 7, fo that the extended Meat it of the Compatles, when 
turned up, thall fall in the Poi: at g; then will the other Point, in the Line s? 
continued, be the Center of the Kam, and wh ich will determine the Point 


alfo, by the upper Arch of the Ramp, being dcfcribed from the upper part oi 
the raking Rail. : 


1u 


ving pro- 


Ta: Figure D reprefents the manner of fluting Newels and Ballufters for 
Stairs. The Semicircle marked * hath fix Flutes, and is for Newels + ¢1 = 
Semicirele liath but four, and is for Ba Bo pi EN k 
ters are any thing large, inftca ‘ia c Flutes to tl Bere and 
eight to the Ballufters, the Newels may cn, and the B ersittelve, 
the Whole being always at the Difcretic the Archie. i 


The Manner of defcribing Scrolls, for the Plans of twifled Rails, Fig, I. 


Plate CCCCXLL 


hI 1 y1 x 
e tG Nn 


TEO: We ulied, and 
Wa wh r Exan ; 
Secon a Oa he C ite 


ia) 


iL this aft ircie be th 
t of your C ufc 


equal to half g e ii 
in the Scroll. Thi 


i ter t 
ad 4 7. 5 r { 
Eyc, and extend the other > k, the lr ide of the Ra 1, and, with that Radius, 
defcribe the Circle k Zw, which divide into $ equal Parts, as the dotted Lines 
exprefs; draw the Line £4 and on the Pou k de fertbe the Arch 12345678, 
from the Poi t where the Line Zn cuts the ou cle of the Eye; which Arch 
divide into 8 equat parts, as at the Poi foi een id from the Point &draw 
OE I We GEOL, a ci oe, Nich divide the Line re at the Points m, 2, a, p 
“8. Hourthly, Take the Dift i l 1 
qr, s Fourthly, e the Diftance Z7, and ict it on the Line gm; from 


the out dotted Circle to the Point 2. In like manner fet 


y 


he Diftance Zz on 
the Line z#, from the out dotted Circle to the Point # ; allo fet the Diftance 
Zo, on the Line os, from the out-dotted Circle to the Point o ; and fo in like 
manner, fet off the Diftances from the out-dotted Circle on the I ines pk, gm, 
&c. Diftances equal to Zp, q, Zr, and Zs; and then will the feveral Points 
Hy Hy 0, Ps Yo Fs S> f, be the Points, through which the Out- line of the Scroll 
muft pais, and which is defcribed by cight Centers, as follow: Take the Di- 
ita ee from & to the Center of the Eye, and with that Diftance, on the Points 
mand k deferibe a Scétion of two Arches, whofe Point of Interfeé Toni is the Cen- 
ter of the Arch wz $. This done, take the Diltance from thePoint #2 (in the Line 
g m) to the Genter of the Eye, and, with that Diftance, on # and 7 defcribe a 
Section of two Arches, as before, whofe Point of Interfection is the Center of 
the Arch zm ; proceed in like manner to find the other fix Centers, on which 
defcribe fey eral Mouldings concentrick to the Out-lines, whofe Seé Baie do not 
terminate, or ineet each “one at the eight dotted Lines, as the Out-line did, 
but at thofe Lines, that are drawn from the Points 72, 7, 0, p, &c. to the Centers 
of the Arches km, mz, 20, &c. As I haye thus explained the Conna on of 


tliis- 
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], which this Mafter has omitted, 1 may venture to refer the R 
Infpection of the other Scroll, Figure E, as being dcferibed by the} 


this Sc 
to th 


Rule, altho’ it confifts of two Revolutions, or Turnings about, and is therc- 
fore made trom a Divifion of 16, as the other was from a Divifion of 8. 

(S md f) ` 

To fquare a twifled Rail, Plate CCCCXL. 

E) Tue Out-lines of F, Figure V. are the fame of Figure D in Plate 
CCCCNLI. whole Centers are the P S745 3. 0, 9, 6, that formu. 
Circle in the Eye of the Scroll; and as er 2 is the Center of the Arch 
b2, therefore fram the Center 2t ed : om the Plan 
deba trace the Mould K, Fig. IV. wheie Curves fhall itang perpendicularly 


1 
over thofe in the Plan F, when applied on the Rak 
viz. iff, Oblerve, that as the twifted part of the | 
atz, therefore, im Fig. M, make # @ cqual‘to the € 
manner, make oc, lig. N, equal to the inward C 
have already fpoken of a Pitcli-board, which is nothing moie, than ; ‘ 

is equal to the breadth, and its Per- 


angled plain Triangle, as I, pe fe] 
the Height of a Ste Make g e, in the Step-mould, equal to 


which is tiaced as follows, 
ns at æ, and ends 
irve az m Fig. F; in Hke 


pre eal 
CCa 18 


pendiculat g b 
ae, wig. P, and draw e? in the Pitch-board y rakel tonte Perpendicular ; 
on the Fomts @ and c, in tbe Figures N and M, ét Perpendiculars, ea 


qual to ez in the Pitch-board; alfo make ¢e in p ig. M, and eg in Fig. N, c- 
qual toge in the Pitch-board, ma draw the Line er p in Fig. M, and d sq in 


fig. N; divide xe and er in Fig. M, and od and ds in Fig. N, each into $ 


i 
equal parts, and draw the Renee Lines in both, by which their Curves 
z 


we generated. The Curve in M, at 62, fhews how much Wood is wanting 
on the back of the Rail, which fet from e to g in Fig. L, and there def cribe 
the bigneiš of the Rail; the other part of the Twift is cut out of a parallel 
rece, as Hig. O. It is alfo to be noted, that the under part of the Rail will 
deficient of Wood, as at 27. 

Tux aforcfail Wood being made good on the Top and under part of the Rail 
make &21n K equal to gz inthe Pitch-board, and &/in K equal to eb in F, 
and diaw the Line z/; make gd in the Pitch-board equal to A in F, and 
draw dm We cltoze; make /m parallel to kz, and equal to gm in the 
Pitch-board, and make wzp, in K, parallel to kZ and equal to af, mF; draw 
Ordnates at pleafure, either equidiftant, or etherwife, in F, from the Lines 
c f and af to the Curve gd c, and from the Lines ae and Je to the Curve 
Aza; divide the Lines 7h and &/, in K, inthe fame Proportion, as ge and 
he, aP, ind making the Ordnates equal, trace the ¢ Oe iO and 
then, dividing pm a and op, in K, in the fame Proportion, as ¢ fand fin ie 
mike thofe Ordnates in K equ al to thofe in F, and trace the Curve o 7, which. 
compleats aie raking Mould K, whofe Curves (when in their Pl aces) Will ftand 
perpendicular over the Curves in the Plan F, as required. 

Taxe the Raking Mould K, and fet the Point 7 to the Point £ (in L) and 
there ftrike it: Wherein obferve, that the An E ee be made equal 
to the Angle w (in the Vitch-board) or applying the Angle 2z of the Pitch- 
board to the konoi i u L) with the Hypothenule g 7 of o Pitch-board, to 
the Line y e (in L) draw the Line / by the Perpendicular ot the Pitch- board, 
At the Bottom of the Rail apply the Mould K, fet ż to the prickd Line, and 
there deicribe it with your Pencil; lattly, cut that Wood aw ay, alfo cut the 
remaining part of the Scroll out of the Biock (as) O, then glue thete toge- 
ther, and binding both the Moulds M and N round the Rail, itrike them 
and cut away the Wood; fo will the Back of the Rail be fquared, so NE 
quired. 


Q 


5 


i I 
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To fet out the Difiances of the Balluffers on the twifted Rail, Fig. V1. Plate 
CCCCXL. 

Tue Scroll U is of the fame Magnitude as that of F, and Q_P reprefents 
the firft two Steps in this Figure, as HG doth in F. The Pitch-boaid R is 
alfo equal to the Pitch-board |. Before the Diftances of Ballufters can be fet 
out, their Bignefs muft be determined, which, for Example fake, we'll fuppofe 
to be 4, b, c, d, e, f; for the more exact Divifion of the Ballufters, ‘tis beft 
to defcribe a Line through the midft of the Rail, and thereon fet out their 
Diftances at pleafure ; this middle Line will terminate at the Circle g, under 
which muft ftand the Newel, and the Extreams of the Plans of the Balluiters 
on the inward Side will be p g, rs, fv, 8 W, XY, Z, at which laft the twifted 
part terminates, and from thence to the Eye is horizontal. 


To find the Lengths of the Balluflers and Newels, 


(1) Draw a Right-line at pleafure, as zp, Fig. IL Plate CCCCXL. and 
therein aflume a point, as at 2 (2) In Fig. VI. obferve where the Scroll be- 
gins, as at 4, againft which fuppofe a point inthe Line sp; take the Diftances 
from this point to r and to s, and fet them from the point Z, in Fig. Lf. to 
rand s; alfo make the Diftances of 79, gp, in Vig. II. equal to rg, qp, in 
Fig. Vi. as likewife the Diftances s¢, 70, vu, um, wx, xy, &, in Vig. IL. 
equal to the Diftances 54, fv, va, WW, WX, NI, Z, in Fig. VL 

Taxe from the Plan, Fig. VI. the Diftance from / to 7, and make $ z in 
the Pitch-board equal thereto, and draw 20 in the Pitch-board parallel to 
ik; make the Triangle 740, Fig. TI. equal to the Triangle bzo in the Pitch- 
board R, then will the Angle e5  p, Fig. 11. be the Angle of the Rail, and 
the Line fo & will be its Slope. Divide 4 and #2, Fig. li. each into any 
Number of equal parts, and draw the interfecting Lines to generate the Curve 
zo; from the Points 7, 9, p, in Fig. IL. draw Right-lines at Right-angles to the 
Line z p, and each equal to the Length of the fixed Ballufters, as 4, 2, and 
defcribe the Step S, below which fet the Step T, whofe Height is equal to zk 
of the Step-inould R. Draw Right-lines froin the Points Z, 0, 8, W, X, J, Z, at 
Right-angles to zp, Fig. IL which continue up to the Curve, and down to 
the Steps, which are the true Lengths of the Ballufters a, b, c, d, e, f, in 
Fig. Vi. The Length of the Newel 1s equal to the Length of the Ballufter at 
z, becaufe there the Twift ends, and are both on the fame Level. 

Note, The Plan of the firft, or Curtal-ftep P, in Fig. VL. is formed in the 
fame Manner as the Plan of the Rail; and what is here faid with refpeét to 
the firit two Steps of a Stais-cafe, the fame is to be underftood as if a whole 
Flight had been underftood. 


To fquare a Rail that ramps on a circular Bafe. 


Tar Plan Fig. VIIL Plate CCCCNL. is ofa Stair-cafc, at whofe landing is a 
Quadrant of a Circle ; to make this familiar to the Underftanding, the upper 
three Steps are reprefented at large in X, Fig. IX. with a Section of the Rail, 
with its Ramp and Kneel, which are defcribed by the fame Method as thofe 
of C, Fig. IL Plate CCCCXLI. In Fig. Y is the Plan of the Rail, from which 
trace a Raking mould, as before taught in Fig. IV. that will be agreeable to 
the Angle made by the Raking-rail 7 /, and the Line ok. In this Operation 
there will be a confiderable Thicknefs required on the Back of the Rail, as 
appears by Fig. IH. The next Work is to tquare the Rail, as before taught, 
which being done, make o p, Fig. 1. equal to oc, Fig. IX. and compleat the 
geometrical Square cao p; make p g, Fig. I. equal to that part of a p in Fig. 
1X. as is contained between p and the upper Part of the Rail, and draw g z, 
Fig. I. parallel to o p. Make a b, Fig. I. equal to the Curve of the outer 
Quadrant g/ in Y; and as op, the Breggth of the upper Step, is equal to de 
the Radius of the Arch / g, therefore make gb in Z equal to the Curve 4g, 
and then the Point b in Z will reprefent the Point 2 in Fig. IX. 

st Now 
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Now, to find the Curve 4g in Z, divide 4 æ in Fig. IX. into any Number 
of parts, and divide #@ in Z in the fame Proportion, and then drawing e- 
qual Ordnates 1 each, you may defcribe the Curve bg m Z; and as the 

wer raking part in Z is the fune as that in X, therefore the Mould 7. will 
bend about with the Rail, becaufe a b in Z is equal to the Girt of the Curve 
Ag in y, and becaule the Height of the Curve 4g, over its Ordnates, is 
equal to the Curve of the Ramp in Fig. IX. Make p & Fig. ILL equal to pk 
in X, alfo make p e equal to pg in ‘Fig. J. and ea e f parallel to op k 
make e a equal to g a in Fig. L and draw ae parallel to cp; make æ 2 equal 
to e f, the inner Quadrant in Y. Divide 4a in fuch proportion, as before you 
divided bain Fig. INX, and draw equal Ordnates, through which trace the 
Curve ġe, which ig the Curve of the inner Mould, 

Note, The Heights o c, in Figures $. and IL are each equal to the Height 
acin Fig. IX. Now if you bend both thefe Moulds round the Rail, they will 
form an exacl fquare Back, by drawing by their upper Edges Lines with a 

encil, and cut ‘ay the fuperfluous Wood. 

HE Figure M exhibits a Method to have the Newel under the Twitt the 
fame length as the reit, by which Means the Rail twifts no farther, than the 
it rter, and therefore the remaining part may be cut out of a Plank the 
cknets of the Rail without Twifting, wherein 7/ is the Thicknefs of Wood 
ted on the Back of the Rail. 


Other Methods for fquaring twifled Rails. 


[urs Matter propofes three other Methods to perform this Operation, but 
doth not heartily recommend them, as that, when they are done, they will 
not have that agreeable Turn in their twifted part, as they would have by the 
Rule aforefaid. 

Taar of P, in Plate CCCCNLIII. is the raking Mould, taken from K in 
Plate CCCCAL. the Triangle Qin Plate CCCCXLALL is the Pitch-board taken 
from [Tin Plate CCCCNL. w hich ¢ aves the Rake, or Reclination of the Rail. 

lx R, Plate CCCCXLIIE. is fhewn, How to fquare a Rail without bending 
a Templet about the pee and which is done by making the Back your 
Guide, as follows; defcribe the Bgu of the Stuff to be ufed, as the Paralle- 
logram a4 472, which fhews how much Wood will be wauted at bottom, fup- 
poling that S is the Side of the Rail ; and in confideration that the Grain of the 
Wood iliould be agreeable to the falling of the Twift, therefore confider how 
many Thicknefles of Stuff will make the Body required, to cut the ‘Uwift out 
of, which, in this Example, are three, therefore (as in S) continue the Line 
ab toc; ona, with the Radius ac, defcribe the Arch de, which divide into 4 
equal parts, as at 1, 2, 3, becaufe the Rail S muft be always reckoned as one. 
This (uth this Matter) by Infpection {hews how the Grain of the Wood is to 
be managed, as the Forms of the Pieces T, U, W, exhibit, which will be beit, 
if cut fo by the Pitch-board, before they are alued together. 

Ix X, Plate CCCCXLUIL. is fhewn, How to [quare the iwifled part, mak- 
ing the bottom your Guide, whofe Scétion fhews how much Stuff is wanted on 
the back. In Y is thewn, How to [quare the twifled part, making a middle 
Lime on the back vour Guide, whofe Sc€lion thews the Stuff wanting on the 
back, and at the bottom. That of Z may be cut out ofa parallel Piece, of the 
Thicknels of the intended Rail, which, when it is glued to the twifted part, 
will want very little (if any) Amendment. Thus mee for the Works of this 
inolk pe ‘plexed Maft fter, who, not having been able to exprefs his own Meaning, 
has given me much Trouble to make his Rules practicable and eafy to the 
young Student. 


Plate 
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Plate CCCCXLIV. Cylindrical Stairs, by J. VREDEMAN. 


On the Left Side of this Plate is a Plan and Seétion of a Cylindrical Stair 
cafe, whofe Newel is very {imall, as generally practifed in Stair-cates to Church 
Steeples, and is given here as an Example of that Kind. ‘The Figure ont 
Right Side is a perfpeétive Section of fuch a Stair-cafe, whofe J D OF Uy 
Part being viewed, under a much lefler Angle than its Bafe, doth ther 
appear diminifhed in fuch a Manner, that if its Sides were continued, they 
would meet in a Point ; and as the Heights of every Step fiom the Bottom 
is feen under lefler and leffer Angles, therefore their Heights do appear lef 
and lefs, as they are higher and higher, which in Part VU. of Per/petive a ill 
be fully demonftrated. i 


Plate CCCCXLV. 4 Plan and Seétion of a Stair-cafe, by 1. Jones, 


Tais Stair-cafe is now ftanding in a Houfe adjoining to the Cloyfters of 
Weflminfler-abbey, wherein the Right Hon. the Earl of 4/ barnbarn lately 
dwelt, and which Stair-cafe his Lordthip did inform me was built by Mr. 
Webb, a Dilciple of Juizo Jones, not by luigo Jones himtelf, tho’ perhaps 
the Defign might have been made by Inigo Jones, and executed by Mr. Webb 
In its upper Part is a fpheroidical Dome, fupported by finall Columns on Pe- 
deftals, between which are Ballufters, and, if 1 miftake not, a Gallery within 
them. The Whole is not large, and of the Jorick Order, and which would 
have a better Effect than it now hath, was it of greater Dimenfions; and, in- 
deed, if the upper Order of Columns, that fuftain the Dome, had been made of 
the Corinthian Order, it would have been more mafterly, and better Archi- 
tecture than it now is, where the /ozick on the Lonick feems to be abfurd. 


Plate CCCCXLVI. The Formation of twifled Rails, by Mr. W., 


HALFPENNY, 
PIR ©) POS hw Ow I Figures N and K. 


To find the Curvature, or Raking-arch of a Hand-rail to a cylindrical Stair- 
cafe, whofe Plan is a Circle, as Fig, N, er an Ellipfis, as fig. O. 


First, make Fig. K, reprefenting the Height and Tread of the Steps, which 
laft muft be adjufted from the Plan N, wherein the Number of Steps about 
the Cylinder being before determined, (fuppofe twelve) the Dittances x o, Op, 
&e. will be the Length of the Tread of each Step. The Height of each Step 
muft be fuch, as that their under Parts may admit of a free Head-way, and 
therefore fhould not be lef than 7 Inches rife ; for 12 times 7 is but 7 Feet ; 
nor fhould their Height be much greater, left they are found too laborions 
in afcending. Take the Back or Rake of a Step, as ¢ f, and on #, in Fig. N, 
defcribe the Arch ; allo on o, with the Height of one Step, as æ c, defcribe 
the Arch Z and from the Point of their Interfection to the Point x trace a 
Curve; onthe Seétion 4 with the Radius z m, defcribe the Arch Z; and on 
P, with the Height of two Steps, deferibe the Section $; alfo on the Section 
k, with the Radius z #2, deferibe the Arch 4; and on 7, With the Height of 
three Steps, make the Interfection &4. Proceed in like Manner with the o- 
thers, and thro’ their Interfections, with a thin Rule, trace the Curve re- 
quired. Fig. O is the Plan of an elliptical Stair-cafe, whofe Rail hath its Curve 
found in the very fame Manner as its Lines do exprets. 


PR O- 
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PROPOSITION Il Figure L 


To prepare their Rails, and work their Twifts. 


Make the Circles 1, 2, + equal to £z w 2, Fig. N, and confider how ma- 
ny Pieces youll give to the Rail, which, in this Example, we fuppote to be 
fix; divide the Semicucle 1 13 +4 into 6 equal parts, at the Points 8, 9, 13, 13> 
~, and from thence draw Right-lines to the Center 3 5 on the Points 8, 9, 13, 
Ty, A, 45 vale Pe rpendiculars, as 8, 12, cqual to (c a in Figure K) the Height 
of one Step, alfo 9 æ equal to the Height of two Steps, 13 7 to the Height of 
three Steps, 17 p to the Height of four Steps, w k to the Height of five Steps, 
and qe to the Height of fix Steps; at the Ends of all thefe Perpendiculars c- 
rect other perpend cular Lines, as II 7, S8, # g, pl, kg, and e b, each equal 
to 13, the Radius of the Cy finder, allo on thefe laft Perpendiculars erect o- 
thers, asda, fg, 2m, q, 0%, IT 7 Ze, making each equal to the Height 
of one Step, and then compleat the Triangles abe, jgk mip, &c. alfo 
make 3 6 cqual to the Height of one Step, and compleat the Triangle 13 6. 

Ser off the Width of the Rail from 1 to 2, from 11 to 12, from 2 to y, 
from z to ¢, from p to o, from k to b, and from e to d; from the Points 2, 10, 
16, 5, #, J, ¢ let fall Perpendiculars on the Lines 1 6, I1 15, 2Y, Ur, pm, 
kf, and ea, as 25, 1012, i6 y, st, no, ph, mddc; then will the Triangles 
dcveé, bik, owp, &c. reprefent the parts, that muit be taken off from the 
back, at the lower End, to form the Twit of the Rail. 

To apply thefe Lines to Practice, take the Piece of Timber, of which you 
defign to make the firft length, » hich fuppofe to be Figure M ; plane one Side 
{trait, and cut it to its Bevels æ c, fd, antwering to 43 v and 4.¥ 3, Figure I. 
and then both its Ends being cut to the raking Joint of the Rail, proceed as 
follows; take that part of the raking Arch in Figure N, which is equal to the 
firit length of the Rail, as #7, and lay it on the upper Side of Figure M, 
from & to k, and deferibe the Arch 6 ki make &z equal to ri 12 in Fig. I. from 
the Point 7 draw 7g, at Right-angles to ik, and equal to 16y in Fig. I. and 
draw the Line g k, which is equal to 1 2 in Fig. I. and reprefents the back of 
the Rail, when worked. This being done, reprefent the lower End of the 
Rail g k om at Right-angles to kg, alfo the upper End 4 ġ ed, at Right-angles 
to a$, and emboft out the inward Arch ai {quare trom the upper fide c daf, 
as ¿g ; take a thin Lath, and bend it clofe to the Side frem a tog, and by its 
Edge deferibe a Line ; then will the Lines ag and 4k be your Guide to back 
the Rail, and which being done, turnthe Piece uptide down, and with the 
Mould deferibe an Arch from æ to 7 equal to bk, and emboit out the Side to 
the Lines @& and dm, and then will one Side and the Back be {quared, which 
is the greateft Difficulty in the forming of atwifted Rail, and which is a Gage 
for the other two Sides. 

Lr is to be obterved in Fig. l. that if the Triangles 136, 11715, Sw, 
uqr, plm, &c. and the Lines whereon they ftand, as 3 6, 1 81, 12 4, 13%, 
typ, wk, and 4 e were to be raifed up perpendicularly over the Center 3, then 
the Pines 3 6, 715, Y% 97, Im,g fd ba will generate ouc Right-lne, 
vill be the Point 3, and their Heights, being taken together, 

vel ings, or Steps; but as im the working of a Hand-rail 
‘thele Triangles made to work from, they being all e- 
1e Effect in working, therefore it’s to be noted, that the 
any is for no other Purpofe, but to make the Whole more 

ng Student's Underftanding. 
peration in an elliptical, or oval Stair-cafe, there's no 
than the following, zbaz is zo fay, whereas, in Fig. L the 
ve angled Triangles, as be, g4, lp, qu, XZ, 7 15 
ne Radius of the Cylinder, as 1 3, oY 3 4, &c. fo here 
led Triangles in Fig. L, asd, gh, and 7 p, muft 
each 


will be ext 
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each equal to the Lines 1324, 1019, and 63, becaule the Point 6 is tle 
Center of the Arch 2 28, as alfo is the Point 3 the Center of the Arch 7 11 3 
and the Bales gu, w, 14.17, of the three lefici right-angled ‘Triangles, muft 
each be equal to the Radius of the lefler Arch at the End of the Oval 4 We 0- 
ther Particulars being in cvery Refpeét the fame, ‘tis evident, that the whole 
Difference confifts in the two Triangles only, and which, being applied to its 
proper Curve, will form the two different Twilts in the Rail, as required. 
Now from hence ‘tis plain, that as many different Arches as are in the Bafe 
of a Rail, fo many difterent Twifts, and as many different Triangles will be 
made, becaute it is by thofe Triangles, that the Twilts are found, 


PROPOSITION HL Fig. D. 


To form the Curvature or Mould of a Handrail that flands on two Steps 


{1) Ler the dotted Lines &, g Le, reprefent the Breadths of three Steps, 
and let kz, g b, l deba, reprefent the Plan of a Rail, whofe curved part 
{tands over the lower two. It is alfo fuppoted that the Curve g Z b is one qth 
part of an Ellipfis, and the Curve ġe one qth part of a Circle. The Outtide 
of the Newel c is fixed from the Line k f, at the Diltance of a Steps Breadth, 
and which being divided into 3 equal parts, gives ba equal to one 3d for the 
Newel’s Diameter. Make ae and 6 d each equal to ġa, and draw dc, the 
Diameter of the Newel. Ifg/, whole Length is equal to x Step and two 3ds, 
be confidered as one half of the longeft Diameter of an Ellipfis, and fb as 
one half of its fhorteft Diameter, we may deferibe the Curve g 74, and on the 
Point d, with the Radius db, deferibe the Arch bc. Affign 42 for the Thick- 
nefs of the Rail, and draw the Line z% parallel to the Line 4g, and the Curve 
4d concentrick to the Curve g/b; and thus is the Plan completed, 

(2) Draw 4/, in Fig. E, equal to 4g in Fig. D, to reprefent the Tread of 
the Steps, as before, by dotted Lines Divide that part of the Plan of the 
Rail, which belongs to cach Step, into any Number of equal parts, as a f, into 
y, and f$ into q. 

On a Piece of wafte Paper make a Parallelogram, as bea e, Fig. H, ma- 
king b a, ce, each equal to the Rife of a Step, and æ e, b c, to the Tread of 
a Step; alfo continue e ¢ to d, making ¢ d equal to ec; allo continue c b out 
at Picafure. Make cz? equal to the Curve fa in Fig. E, and divide z ¢ into 
y equal parts at the Points v, 4 4 7, from whence draw Right-lines parallel 
todc, assu, zl, ok, and pz; draw alfo the Lines Z d and b d, and the 
Triangle ¢ dc is the Bracket of the firft Step, according to the Curve of the 
Rail. As Z cis the Length of the Ground to the firit Step, fo is Z g the 
Length of its Rail. Make c 4, Fig. H, equal to the Curve 4 f, Fig. E; and 
as this Curve is divided into 4 equal paits, therefore divide the Line ¢ 4, Fig 
H, into 4 equal parts, at the Points 3, g 7; and from thence draw Right- 
lines parallel to ec. The Line cå is the Ground-line of the fecond Step, and 
db the Length of its Rail. 

(3) In Fig. H, with the Radius ¢s, on the Point a, in Fig. E, deteribe the 
Arch 7; with the Radius s a, Fig. H, on b, Fig. E, interfect in m; on Ht, 
with the Radius a7, defcribe the Arch z, and on c, with the Radius z z, Fig. 
H, interfect in z: In the like Manner on z, with the Radius x m2,defcribe the 
Arch o ; and on g, with the Radius o 4, Fig. H, interfeét in o; and fo in like 
Manner find the other Points, p, Js Z, S, f, u, w, wherein ftick Nails, Cre. 
to which bend a thin Lath, fo as to touch every of them, and by its Side de- 
fcribe the Curve required. 


To /quare this Rail, Fig. A. 


Descrigze the Curve fe a equal to the Curve Z4a, Fig. E, and exprefs 
the Centers of the different Arches, as the Points 4 and & from whence draw 
dotted Lines to the Places where you defign to join the Rail, as trom gto b, 
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and c, and from % to e and d; and becaufe the firft Step is to be joined in 3 
equal Pieces, you muft take one 3d of the Rifing or Height of the Step, and 
tet it from & to Z at Right Angles to bg, and draw the Line zz parallel and 
equal to g b. Draw m wat Right-angles to m7, to rife do much as the Rail 
rakes over, which is one 3d of the Height (or Rifing) of the Step, becanfe that 
part of the Rail is one zd of the Length on the firf Step, and draw the Line 
i, then will #7272 be the firft Triangle. From the Point ¢ draw the Line 
cg, at Right-angle to cg, and equal to two 3ds of the Height of one Step, alfo 
draw the Line g s equal and parallel to cg; on gs draw z s, at Right-angles 
tog, and equal to the Height of one 3d of one Step, and then, drawing the 
Line sg, the fecond Triangle is compleated. On the Point g erect the Line 
dt, at Right-angles to 74, and equal to the Height of one Step; draw ¢ qw 
equal and paralicl to dh, and, on w, erect x gw at Right-angle, and equal to 
the Height of one Step, and draw the Line «z, which will compleat the third 
í sle. Make ik, go and Zo each equal to the Width of the Rail, and, 
from the Points & o, v, let fall Perpendiculats on the Lines 02, sqgand w?, 
then will thofe fmall Triangles reprefent the parts, that muft be taken off from 
the lower End of each Piece, to bring the Rail to its Twit 


PROPOSITION IV. Figures B, F, C, G. 


To find the Curvature of a Hand rail, whofe Bafe flands on two Steps, as 
hefore, but bath a quicker Curvature. 


Ler Fig. B reprefent the Plan of a Rail, wherein e æ is equal to the Height 
of a Step, which bifeét in c ; compleat the geometrical Square cadb, and draw 
ed, which bifeét alfo for the Center of the Newel; on the Center æ deferibe 
the Arch fc b; continue ab tog, making bg equal to fix 7ths of the Width 
of a Step, and make $g equal to one Step and two 3ds: This being done, 
deferibe onz 4th part of an Ellipfis, as the Curve bb, and thus is the Plan 
compleated. The Figure F repreients the Out-line of the Plan, and raking 
Carve of the Rail, which Curve 1s thus found ; divide the Curve, that {tands 
on the lower Step from g to @, into fix equal parts, as at the Points g, f, e, d, 
c a; alfo divide the other part of the Curve lg into 4 equal parts, at the 
Points #2, In Fig. G, make the Parallelogram bcae equal to the Height 
and Tread of a Step; continue e$ to g, making g c equal to the length of the 
Curve g a in Fig F, and divide ¢ g into fix equal parts at the Points p, 0, b, k, 
i; make c d, in Fig. G, equal to ce, and draw dg, alfo, from the Points p, 
o, b, k, i draw Right-lines parallel to dc, cutting dg in s, #, v, 4. Now, to 
find the raking Curve x w g a, Fig. F, on g, X ith the Radius gv, Fig. G, de- 
{eribe the Arch J, and oni, with the Radius v p, Fig. G, interfectin b; on b, 
with the Radius ab, deferibe the Arch o, and onc, with the Radius wo, Fig. 
G, interfectin e. Proceed on in like manner to find the other Points P, g, r, 5, 
1, v, a, w, x, (as before in Figures H and E) through which, with a thin Rule, 
trace (or draw) the raking Curve v g 4 required. The part of the Curve g a, 
Figure F, is equal to the Line ge, in Figure G; and the Line gd, Fig. G, 
and the part of the Curve sr g p eb a, Fig. E, are alfo equal to each other, 

n Figure G, the Triar ries CLK, tse, and guv reprefent the fuperfluous Stuff, 
that muft be taken away trom the lower End ofeach Picee, to make the Twift 
required. 


Plate CCCCXLVIL The Curvatures of twifled Rails demonfirated. 


Ir we confider, that the Area of the Ontfide of a circular, or elliptical Cy- 
lincer is nothing more, than a right-angled Parallelogram, whofe Height is 
equal to the Height of the Cylinder, and Breadth to the Cylinder’s Circumte- 
rence, bent about the Cylinder, “tis very eafy to underftand, that if on fuch a 
parallelogram we deicribe the Rifes and Treaders of a ftraight Stair-cafe, with 

its 
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its Rail, @c. in one continued Flight, or otherwife, if required, with half 
Paces, Ramps, Rails, ¢c. and bend the fame about the Convexity of the Cy- 
linder, then will the Curvature, made by the ftraight Rail fo bent, be the 
twifted Rail required. Hence ‘tis plain, that a twifted Rail about a Cylinder 
is nothing more, than a Right-line placed at an Angle equal to the Afcent of 
the Steps, and bent about the Cylinder, which will always make the fame 
Angle with the Horizon. 


DEMONSTRATION 


Ler the Circle cha, Fig. E, reprefent the Plan of a circular Newel, or of 
a circular Cylinder, whofe Altitude is Zæ: (1) Divide the Semicircle cha into 
any Number of equal parts, that will be fpacious enough for the {mall Ends of 
the Steps, (fuppofe fix) as at the Points 4, g, 4, A e, end draw the central Lines 
hd, gd, bd, fd, anded; alo, from the Points 4,¢,/,¢, draw the Lines 
bm, gl, fk, and e 7, which continue out at pleaftre. (2) Continue out the 
Diameter æ c at pleafure ; draw cz parallel to 4m, and equal to the Height 
of a Step; let y z be the length of a Treader, and y= the Height of a Riter, 
In the fame Proportion compleat all the other Steps, (as in the Figure) and 
continue the Tread of every Step, until they meet the Lines a 4, Zg, db, kf, 
and ze continued, and the Line æ ż in the Points o, p, 9,7, S, 7, thro’ which 
trace the fectional Line, or Curve ; make oa equal to the Ordnate mh, alfo 
pw equal to the Ordnate /g, and gz: equal to the Ordnate dh, and, through 
the Points z, wW, x, #, trace the Curve z z. Now, fince that the Points o, p> 
g, T, S, ¢ are cf the fame Altitude above the Bale c æ, as the feveral Treaders 
Jt, 1%, 32, 54, 76, 9 8, and 10; and as the Lines ow, pw and q u are 
equal to the Ordnates wh, Zg and db. therefore the Curve z * q u 1s one 4th 
part of the Cuive, that will encompads the Cylinder in one Revolution ; for if 
the Lines cx, om, pl, and gd were to be raifed perpendicularly over the 
Line ¢ a, and the Lincs o x, wp, and ug were to be fixd at Right-angles to 
them, then their Points 7, x, w, # would be perpendicular over the Points 
c, b, g, b in the Circumference, and equal in Altitude to the Treaders 7, z, 2, Ey 
and confequently the Curve paffing through the Extreams 7, x, W, t, is a quar- 
ter part of the Curve required. 9. &. D. 
` Tar Figure F is a Plan of an elliptical Newel, whofe Section and quarter 
part of its curved Rail is found in the very fame Manner as the aforefaid, 
which the Lines exprefs. 

Now, from all that's dehyercd ‘tis evident, that every fingle Flight of 
Stairs (whether itraight or circular) may be confidered as a right-angled Trian- 
gle, as BCA, whofe Bale, CA, is equal to the Tread of the feveral Steps, its 
Perpendicular B C to the Heights of the feveral Steps, and BC, its Hypothe- 
nule, to their String ; and therctore, if we divide B Cand CA each into fuch 
Number of parts, as we fhallaflign for the Number of Steps, aud trom thofe 
Divifions draw Lines parallel to BC and C A, their Interfeétions will deter- 
mine each Step in its Rife and Tread, as required. 

Prare CCCCALVIT. is a perlpective View of a cylindrical Stair-cafe, 
whofe Rail is continued through many Revolutions, and whofe Curve is no 
other, than that of Figure E (Plate CCCCXL.VEL) continued. 


Plates CCCCXLIX, CCCCL. CCCCLI. CCCCLIL CCCCLIIL 


Divers Kinds of Pavements. 


Av Stunsfeld, near Wood/tock in Oxford/hire, fome few Years fince, was found 
underground a Pavement, duppofed to have been made by the ancient Romans 
of Mofaick Work, whole Plan is reprefented by Plate CCCCXLIX, 

Tur feveral Devices exprefied in this Plan are all made with little Cubes, 
whofe Sides are faid to be lets than an Inch, fet together in a ftrong Cement 
{the Knowledge of which, I believe, is known but to very few); the Cubes 

thenfelves 


3 
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themfelves are of divers Colours, and many of Glafs Compofition, and which, 
having their Surfaces placed truly level, and polifhed, do make a moit beauti- 

] warance. The two Sides and End cf the outer Margin ggg are enrich- 
ed with {mall Cubes, as the End f, and the Vret is the fame all round, as the 
angular part above on the right hand Side, which is compofed of very {mal 
white aid black Cubes, as the little Squares in the Plan exprefs. The Paralle- 
lograns a, d, d have the fame Jnterlacing as the Paralelogram c, and the inner 
Margin next within the Fret is interlaced all round, as at the right-hand Angle 
above. 

Lx the Diftribution of the other parts there are fome Things very edd and 
remarkable, as fr//, the Manner of dividing them, and Jafily, their Enrich- 
ineats. In the upper part we fee a geometrical fquare Margin, whofe Sides are 
each red with Parallelograms, and Rhombutes inferibed, as 4 b b, a, which, 
1 al, are enriched with the Fret, as that at æ, and the feveral angular 
have the fame Knrichments, as the Angle contained between 4 and $ on 
the right Hand ; the Spandrels 4, / are enriched as their Oppofites; the next 
award Circle is enriched with Interlacings, as the Specimen exprefies ; and the 
inferibed Square, and its parts, with its circular Spandrels, as in the Plan. 
ne remaining part, being a Parallelogram, is very oddly divided with re- 
{pect to the Unifermity of the Whole ; for, inftead of placing the lower geo- 
wuetrical Square tothe Extreams of the hither End, (as the other is to the Ex- 
treams of rhe upper End) here is a Parallelogram above and below it, which 
(had they been placed together in the Middle, and the geometrical Square 
brought down to the End) would have prefervd a beautiful Regularity of parts, 
which, I think, is now wanting. 

As to the many Devices herein expreffed, and their Allufions, I refer to 
the atiquarian, and thercfore fhall only add, that as herein is a great deal 
c. goed Invention, that may be helpful to the young Student, it was there- 
fore that Linterted this Plan. 


Plate CCCCL. 


Iw this Plate is reprefentcd a very great Variety of Pavements, as well of 
the moft commen and ordinary, as the mott rich and expentive Kinds: The Fi- 
gures F, N reprefent a rough Kind of fguare Pavement fitting for Roads, as 
that before the Privy-gardens at Whitehall; that of Z is of common Pebbles, 
as in the Streets of Lerden, and that of 4 of irregular Purbeck, a flat Kind of 
Pavement of great Strength and Duration, beit for Foot-ways, Pavements of 
Kitchens, Brewhoules, Ge. and when laid in fquare Work, makes a handfome 
Pavement. The Figures d and e reprefent two Kinds of Pavements made 
with Dutch Clinkarts, that of d is called a /fraight-joint Pavement, and that 
ofe a Herring-bone Pavement. The Figures f and g are of paving Bricks, of 
which that of f is Brick in Breadth, and that of g Brick on Mdge, which is 
much the ftrongeft of the two; thefe two Kinds of Pavements are named as 
thofe of de. ‘The Figme p is another Kind of Brick Pavement, that is very 
handfome, when the iquare Spots (which are nothing but half Bricks laid in 
Breadth) are in their Colour, a good Oppofite to the Stretchers that enclofe 
them. The Piguics 2, « y may be made, cither of fquare paving Tyles, or of 
Stone, or of Stone and Marble, er of Marble only ; wherein ‘tis to ba obferved, 
that as the Angles of every two Squares (in Fig. 2) come againit the Side of a 
Square, that Kind cf Pavement is therefore much ftronger, than thofe of xy, 
where rhe Angles of four Squares come together in one Point. The Figures 3 
and = may be made ether with paving Tyles made in hexangular Moulds, or 

e, tuch as Portland, Newcaflie, &c. That of Fig. 3 is compofed of 

k Hexagous, whole Sides are equal ; and that of Fig. z of oblong Hexa- 
gons, whofe tite Sides only are equal. The Figure 1 is eompofed of regu- 
lar Octagons and geometrical Squares, or Dots; the Octagons are generally 
made ot Portland Stone, and the Dots of black Marble; but as the Portland 
Stone 
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Stone doth wear away much fafter than the Marble Squares, ‘tis much better 
to lay the Whole with white and black Marble, or with Portland, &c. only, 
as Fig. 3. The Figures 7, v, are compofed of triangular parts; thofe of ¢ 
by the Interfeétions of the Diagonals, and fhorteft Diameters of Parajlelograms; 
and thofe of v by the Interfeétions of the Diagonals of geometrical Squares. 
The Fig. w is a Compofition of geometrical Squares and Parallelograims, which 
in black and white Marble has a pretty Effect ; as alfo have the Figures A, B 
and C. The Fig. E is an Invention of my own, and which being made with 
White, Black and Dove colour'd Marble, reprefents fo many Tetraedrous, or 
Pyraments, with their vertical Angles, feemingly perpendicular to their 
Bafes; as alfo doth the Angles of the Cubes in Figures g and r, which in the 
Dusk of an Evening appears as fo many folid Bodies not to be walked on. 
In Plate CCCCLI. I have exprefléd the Pavement of Cubes lying on their An- 
gles more at laige, as alfo another Kind, as Fig. B, where the Cubes are lying 
on their Bafes, and appear as Steps, which makes this Difception very agree- 
able. Alfo, the other Figures of Plate CCCCIL. are divers Varieties of 
beautiful Compartments and Bordures to Pavements, for Halls, Cabinets, ec. 
Fig. D, Plate CCCCLI. as alfo Figures A and B, Plate CCCCLII. and Figures 
A, B, C, D, E, F, G, are divers Pavements fit for Temples, gc. in Gar- 
dens, which I have given here for the Practice of young Students. 


Plate CCCCLIV. Proportional Lines, and the Similarity of Figures 
demon flrated. 


For the better underftanding of the preceding Plates, and for the Enter- 
tainment of the curious and induftrions Student, I fall conclude the Prizez- 
ples of Geometry with the geometrical Proportions of Lines, the Similarity, 
Reduétion, Transformation, Multiplication and Divifion of geometrical Fi- 
gures; and the geometrical Conftruction of the twenty-four Letters of the 
Alphabet, by means of which the Magnitude and Proportions of large Capi- 
tal Letters, for Infcriptions, Motto’s, Gc. againft Buildings of confiderable 
Heights, are very exactly and cafily determined. 


I Of proportional Lines. 
PROBILE Io ie Æ 


Between two Lines given to find a mean Proportion. 


Ler the Lines ab and cd be two given Lines, which together arc equal 
to kd. 

PRACTICE. Make ze equal to k /, which bifect in f, on which, with 
the Radius z f, deftribe the Semicircle ¿h e; make żg equal to a, and e-+ 
rect the Perpendicular g b, cutting the Semicircle in b, then is g 4 the mean 
Proportion required ; for as e g is to g b, fo isgh to gz. 

COROLLARY. Hence a Right-line drawn in a Circle, from any 
Point of the Diameter perpendicularly, and continucd to the Circumfer- 
ence, is a mean Proportion betwixt the two Seginents of the Diameter. 


PROBLEM I ws B, 
To cut a given finite Line in extream and mean Proportion. 


Ler ab be the Line that is to be cut, fo that the Rectangle of the whole 
Line a b, and one of the parts e b (which is the Parallelogram ga b) may be 
equal to the Square (Z/a e) of the other. 

PRACTICE. Ereét the Perpendicular æ d, which continue towards c; 
make ac equal to half ab, upon the Point c, with the Radius c 2, deferibe 
the Arch bd; upon the Point A, with the Radius æ æ, defcribe the Arch de, 
which will cut a b in e in the Proportion required; for if you complete the Pa- 

5G rallelo- 
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rallelogram agh b, of the whole ab, and part be, it will be equal to the 
Squared fae. For if you complete the Parallelogram agih, and draw the 
Diagonal æ ż, it will interfect the Lines f e and gf inthe fame Point, and di- 
vide the Parallelogram into two equal Triangles, which are za å 
The Parallelograms g e and f% arc alfo cach divided into two eq 
by the Diagonal, in the fame Manner. Now, feemg that the dangles of 
thefe two Parallelograms are refpeétively equal, and as the Triangles dai 
and zab are both equal, therefore the Parallelogram gf is equal to the geo- 
metrical Square e b, and confequently the two Parallelograms eg and gf, 
which together make the geometrical Square d / a e, are equal to the Paralle. 
logram ge, and Square ef taken together, becauie the Parallel gram ge is 
common to them both, and that the Parallelogram g f is equal to the Square 
Gi De I, WD), 


BROBLEM W Fig C 


Two Lines being given (as ab and cd) to fnd ont a third in 
therm. 
PPACTICE. Draw two Right-lines, 
as he and ke; make fe equal to c d, and że cq 
kz equal to fe, and draw $ g parallel toz f, then 
Proportional ; for, as ez is to zk, fo is ef tofg, whi 


ies 
~ 
x 
~ 
© 


PRO Bae ME IN Pie D 
Three Right-lines being given, (as abc) to find ont a fourth Pr oportional, f h. 


PRACTICE. Draw a right-lined Angle at pleafure, as in the preced- 
ing Problem ; make de equal to the Line c, allo d / equal to the Line b, and 
e g equal to the Line a; draw ef; andg b paralel to ef, then is b f the 
fourth proportional Line required; for as de is to eg, lo is df tofh, which 
was to be done. 


PROBILE Y meg H, 


To divide a Right-line given (as ab) into two parts, in Proportion one to the 
Se é ; } p £ e 
other, according to two given Lines (as d, c). 
> S 3 


Draw a Right-line, at pleafure, from one End of the given Line, as ae, 
making any Angle; make a f equal to the Linec; and fe equal to the Line ae 
draw e b, alfo f g parallel to eb, dividing the given Line ab in &; then, as 
af isto fe, fo is ag togh, which was to be done. 


PROBLEM VL Fig F 


The greater Segment of a Line divided by extream and mean Proportion being 
given, to find the whole Line. 
Let be be the greater Segment given. 
Continur ba towards c at pleafure; make 4d perpendicular to ba, and 
equal to half a, and draw the Line dæ; make d f equal to d b, and ac e- 
qual to æ f, then is c the Length of the whole Line, as required. 


P R O- 
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PROBLEM VI. Fi. G. 


The Sum of the Extreams, and the mean Proportional being given, to find 
the Means. 


Ler a be the Sum of the Extreams, or two given Magnitudcs connected 
without any Diftinétion, and g% the mean Proportional, by means of which 
the Point f, where the Extreams join, is to be diftinguifhed. 

PRACTICE. Bife& the Line 4a, and defcribe the Semicircle 4 ea 3 
ercét the Perpendicular 4 & equal to the mean Proportional g b, and draw kz 
parallel to 4 2, which will cut the Semicircle in e; from e draw e J parallel 
to k b, then will the Point f be the Point required, and ef will be a mcan 
Proportional between 4 f and f a. 


PROBLEM VIIL Fig. H. 
To divide a Right-line in any Ratio proposed. 


Suppofe 4 b to be divided according to the Ratio’ of the Lines a iy Dy 
£3, dq 

PRACTICE. From the Point æ draw the Line am at pleafure, with 
out regard to the Quantity of the Angle mab; make ah equal to the Ratio 
ai, make 47 equal to the Ratio 42, make 23 equal to ¢3, and 3 7 equal to 
d4; draw the Line m4, alfo the Lines 3 7%, 20, and k p parallel to mm b, cut- 
ting the Line æ A in the Points p, o, , and divide it according to the Ratio 
demanded, 


POE EIN ay Fig. T, 
To find a mean Proportional between two given Right-lines. 


Svurrose the Lines g % and 2m be the two given Lines, between which a 
mean Proportional is to be found. 

PRACTICE. Draw the Right-line fe at pleafure; make f% cqual to 
nm, and be equal to gh; bilect fe in d; on d, with the Radius Ze, deferibe 
the Semicircle foe; on d, raife the Perpendicular bo, which is the mean Pro- 
portional required. 


P. Pray, What is to be under flood by a mean proportional Line ? 


M. A mean proportional Line, as s% is a Line, which being multiplied in- 
to itfelf, produces a geometrical Square, whole Area is equal to the Area of 
a Parallelograin, of Length and Breadth, equal to the two given Extreams 

‘ 
Jb and be. 


PROD LE Mk Pe K 


A Right-line being given, to cut off a Part, that fhail be a mean Proportional 
between what remains, and another given Right-line, 


Suppose ah be the Line, of which a part is to be cut off, that fhall be a 
mean Proportional between what remains, and de the Line propofed. 

PRACTICE. Draw the Line Zf at pleafure ; make /2 equal to de, 
and ¿/ equal to 2b; defcribe the Semicircle ‘mf; from 7, erect the Perpen- 
dicular z #2; bifect 72 in k; draw mh, and on &, with the Radius km, deferibe 
the Arch mg, cutting Zf ing; then is zg equal to @c, the part demanded. 


PR O- 


I 
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PROBLEM SV Fig L. 


Two Right-lines being given, to cut each into two parts, fo as that the four 
Segments may be proportional. 


Suprose ba and de be the tuo given Right-lines. 

PRACTICE. Drawgx and ow; erect the Perpendicular # e, both of 
Length at pleafure ; make zg equal to ba, and #e equal to de, and draw 
the Hypothenufe eg, defcribe the Semicircle g bz; from the Point 4, draw 
the Line Hi, parallel toe x, alfo bf parallel toz 2; then gz being cut inz, 
and ew in f, the part gz will be to ib, as thistoh/, and zh is to be 
as b f is tofe, which was to be done. : 


PROBLEM E 


To find out Right-lines, having fuch Pro, ortion one Lo the other, as two geo- 
metrical Squares given. 


sprose the Lines a and b are the Sides of two Squares, Make the Right- 
angle e dc at pleafure; make de equal to the Line a, and ge equal to the 
Line @; draw the Hypothenufe ec, and let fall the dotted Perpendicular g 
thereon, which will divide e c into two parts, the lefler equal to 9, the 
greater to 16, and which are in proportion to one another, as the Square of 
ao, is to the Square of 6 15. For as 225, the Square of the Line @ 15, 1s 
to 400, the Square of the Line 4 20, fo is 9, the leler Segment of ec, to 16, 
the greater Segment. 


Il. Of the Similarity of Figures. 


Srp ar Figures are fuch which are equran led, or have the Angles of 
the one feverally equal to the Angles of the other; having alfo the Sides a- 
bout thofe equal Angles proportional, as in the two Triangles N and T, where- 
in the Angles p and bare common; that is, the Angle p is common to the 
whole Triangle N, and to the dimall Triangle op g; and as the Line og is 
parallel to the Hypothenute of the Triangle N, therefore the Angles of the 
{inall Triangle op g, are equal to the Angles of the Triangle N, and confe- 
quently its Sides are proportional alfo, Hf the Triangle #¢# be made equal 
to the Triangle op g, then the Triangle a Z» will be fimilar to the Triangle 
N; and fo in like Manner, the fame is to Le underftood of the Triangle V, 
equal to the Triangle abc, to be fimilar to the Triangle T, and the Triangle 
ikb to the Triangle S. As the Angles of all geometrical Squares are Right- 
angles, and all the Sides of every Square are equal, therefore all geometrical 
Squares are fimilar to each other; foin Fig. R, the Square Zsw v is fimilar 
to the Square g p $r, and all equilateral Triangles, as V and T are fimilar 
for the fame Realon alo If oblique Triangles, as X and Y, have their re- 
fpective Angles equal, they will be fimilar to one another, and their Sides 
will be proportionable alfo. The fame is alfo to be underitood of Trapezia's, 
Pentagons, ec. which are fo made as followeth. 


PROBLEM I Figures Q W. 


A Right-line being given (as m a) to make a Trapezia (ie ma) fimilar to 
(wy pg, Fig. Q) a Trapezia given. 

PRACTICE. Draw the Diagonal vg; make the Angle zm a equal 
to the Angle a pg, make the Angle 7 a7 equal to the Angle pg w, then will 
the Triangle 27 a be fimilar to the Triangle # gp. ln the fame Manner, 
make the Triangle że a fimilar to the Triangle wy g; that 1s, make the An- 


gle 
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gle bz f equal to the Angle was, and the Angle cab equal to the A 
3&7; then the Trapezia ze ma, made on the 
to the Trapezia wy pg, as required. 


given Lane wea, will be fimilar 


PROBLEM it Figures O, P 


A Right-line being given (as 1 z, Fig. P.) zo defer 


oo 


(as iy x w z) fmilar to an irregular Pentagon { 
\ ore o S 


PRACTICE (O Eoen ed both 1 tys towards Zand /; on the 
Points e and d, with any Opening, defi tches 7h and /z; and { 
the Points e and d draw Lines through Angles c, 4,4, cutting the Arc 
7h in the Points #7, and the Arch fz inthe Points gz (2) Continue rz a 
piealare towards 2 and v; on the Points 1 and 2, with the Radius ¢/, de- 
fcribe the Arches 2 qt and vro: make vr andr equal to fg and p2, and 
draw the Lines r 1, 5 I; alfo make 29 and g s equal to Zz and #2, and draw 


the Lines gz, s g; make 2 3 equal to 7m, and draw the Line 32, interfe¢ 


ing the Line s1 in x: make 3 4 cqual to mA, anddr interfeétiv 
alfo make s o cqual to 24, and draw o 4s, interfe ting g giny; laf 
Ja P N X w and w g, which will complete the in cgular Pentagon 


metral Ligures denouftyated. 


oO 


Plate CCCCLV. The Reduttion, Transformation, and Equality of 


L Of the Reduétion of 


By Reduion of geometrical | igures, is meant the Manner of reducin 
or transforming any given Figure, as a Triangle, ec. into another Fieni 
required, as a geometrical Square, ee, whofe Area thall be equal to the T; 
angle, @c. given. 


PRO Bae NET, Fig. A 


ingle ( as dca) into another THANE ag Pa a ieee 
> aa 5 
Side (as ca) common to boib. 


To reduce a Tr 


Siner that by the 37th Propotition of the firft Bock of Euclid, Tr 
fanding upon the fame Bafe, and between the fame P wallet 
t 


: are egual ihe 
one to the other; therefore from the Point g dra c Line d f, parallel to 


the Side c æ, which is to be common to both Triangles; and inthe Line df 
affign any Point, as at b, and complete the Triangle cba, which having ca 
for its Bafe, and being between the Parallels d f and c a, 18 therefore equal tò 
the Triangle dea, as required. 


jí 


i 
'th 
Won 


i R OLEM i Fig. B. 


geven, as e bc, and froma Point, as e, in the Line be, ts 
ite by Chance of any Length, as ef, cutting off from the Angle 
be Tr tangle g. Now ‘tas required from c, to draw a Line to Jome 
ef, as the Line cf, to enclofe a Triangle as h, egual to the Tri- 


angle z, 


PE RACIEGE, Affign the Point ¢ in the Side of the Angle be; 
the Point e draw the Line ec 3 and from the angular Point 4 draw the Line 
b d, parallel to e c, cutting the Line ef in J; lattly, draw the Line fc, which 
will enclofe the Triangle 4 equal to the Triangle £, as required. 


from 


y il PR O- 


ne 


ee 
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PROBLEM WM m © 


o 
S 


To reduce any Triangle (as c@ b) into a geo metrical Square as edf o. 


4 


Ler fall a Perpendicular (as æ 4) from an Angle on a Side; continue the 
Side (bc) equal to (ag) halt the Perpendicular, from ¢ tog; bue tobin b; 


on % deferibe the Semicircle o d b; frome raite the Perpendicular 4 d, which 
is a mean Proportion between o c and cb; and the Side of a square (e af E) 
is equal to the given Triangle, as required. 


PROBLEM MV. Pig D 


ven ( 


A Triangle bei 1s cb a) to make another feed c 
whofe Perpendicular ee ts | io the fo tie 


Ar the Diftance of the Line fg, draw a Lin parallel to ba, as the dotted 
Tine e, cutting the Sidecain @; draw ¢b, a d parallel to e b, cutting 
the Bafe a b, being continued in 4; and draw ed, then isthe Triangle eda 
equal to the Triangle cha; for as the Triangl ed, and déc, are between 
the Parallels c d and eb, and have the i ine as a e common to them 
both, they are therefore «qual; and as the Diangle ¢ d is common to them 


fore the Triangle 4d b taken in, is eq al to the ngle che ex- 
equently the Triangle eda, 1s al to rangle céa, 
AW. is a fecond Example given for turther Practice. 


both, the 
cluded, and cc 
as required. ł 


PROBE M Y Fg d 


o 


VCAUCE ¢ i i 2 Fi zy. 
Frou any Ans ur | é Side, 
which bifect 10 @, ? if andga 
parallel to ¢ hy the pu ue to ¢ Triangle 
; the Treu rianele c d e, and the y 


PROBLEM Vip Pel 


To reduce a Triangle (as bh k) into a kihonda d 
Taro the Angle R line ae ] cl Le Bale bs bileet 
the Bale D k in g; on the Points 2 and g, deicribe th > Df, gf, and 
through j the Line &d, meeting the Line æ ein Z; find a mean propor- 
tional Line between L Zand $f, which is equal to be, make bf equal to bd; 
from d draw de parallel to bz, a from 7 draw ya bd, ell 
the Rhombus de 2 be equal to the Trningic vaa, 251 


PROBLEM Wi me. C 


ai lo & vii PIdHEle givet SOC 4) hav 


reguul tod, au Ang 


To make a Rhomboides (as ge f a) eg 


f 


ing two oppofite Angles, ea 


ke the Auslekiee 
equal to the Angle d, and draw 4 e, until it cut z e in e; bilect the Bate of the 
Triangle ca inf, and draw fg parallel to ae; then will the Rhomboides ge f a 
be equal to the Triangle c æ; for, fuppoling a Line be drawn from g to a, it 


1 e 


Targ the Point $ draw the Line ze parallel to ca, ma 


a ae S s = ao $ 
will divide the Rhomboides into two equal parts, and be alfo equal to half the 
Triangle c $a, becaufe it ftands on half its Bafe, and is of the fame perpendicu- 

Iie 
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lar Height; and, as the Triangle gfa is equal to gae, therefore the 
Rhombus g ef a is equal to the Triangle cæ, as required. 


Pe OB EE M Vie fis H. 
To reduce a Parallelogram (as dah e) into a geometrical Square (as cb bf). 


Continue a Side, as ef, from b to z, making 47 equal to bd; bilect zé 
ing ; deferibe the Semicircle ¿c Be ; continue fd to c; then is $c a mean Pro- 
portional, and the Side of a Square (c Af) equal to the Parallelogram, as re 
quired, 


BPROBGE M IX. bie 


To reduce a geometrical Square (as deba) into a Parallelogram, (as m ix b) 
whofe Height is limited equal to the given Line ef. 


Continue ah to w at pleafure, and make 5/7 equal toe f; make d/ e 

l to Za, and draw @/Z, which bifcét in b; on % crect the Perpendicular 4 ż 
qual to Za, and draw @/, which bifect in 6; on b erect the Perpendicular 4 2, 
cutting va in Zz; onz, with the Radius 24, defcribe the Semicircle Hains (Gu 
w erect the Perpendicular x #2 cqual to 42, and join 724 which completes the 
Parallelogram 7 Zx 6, equal to the Square dcha, as required. 


PRO EM XL Sige, 


To reduce a geometrical Square (as c dba) into a Parallelogram, (as fe al) 
whofe Length is limited equal to the given Line = x, 


Continue ba toZ; make a/ equal to zx ; draw the Line d J, which bifect 
ina, whercon raife the Perpendicular o k, cutting & Zin k, on which, with the 
Radius $Z, deferibe the Semicircle /dm ; make af equal to a m, alfo e¢ cqual 
and parallel to ae draw fe, and the Parallelogram f e 4 7 will be equal to the 
Square x d b a, as required. 


PROBLEM XI Fig 


S 


L. 


To reduce a given Parallelogram (as dcab) into another Parallelogram (as 
§ : S \ ye S \ 
jf ebt) whofe Breadih is limited, equal to w g. 


Continue ab towards J, at pleafure, alfo ad to g, making dg equal to 
x 2; from g, through the Point c, draw the Line dc Z, cutting the Line ab/ 
in Z then will $Z be the Length of the Parallelogram ; make b J equal to xz 
the given Breadth, and then, making Ze equal and parallel to d jf, draw fe, 
which will compleat the Parallelogram / e 4 /, as required. 


P R Gy IB tL, TE, M ING sive, ML 
Toredue a given Parallelogram (aschda) into another Parallelogram, (as 
p gf a) whofe Length is limited, equal to ee, 


Continues ¢dtowards f, at pleafie, and make sf equal to e e: Now 
fay, As e e, the Length limited, is to cd, the given Breadth, fo is ad, the 
given Length, to 4 f, the Breadth required. 


OPERATION, Fig. 0. 


Make the Angle 92 pat pleafure ; make zz equal to e e, and haying c d in 
your Compafles, fet one Foot in 2, the other will fall on 4, and draw é; make 
im 
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a a a ene a 


zm equal to ¢ d, and from m draw #2 k parallel to 77, which will be equal to 
b f, the Breadth req 


ired. 


PROB B AE ANV Fie P 


To reduce a Rhombus (as c db a) into a geometrical Square (as nibe) 


Draw the Pepe de, and extend it up towards 7; make eg equal 
toed; and make ¢ 2 equal to a bifect bg, and defcribe the Semicircle 
ble, which cuts the 2erpondicular edin/, then is /e the Side 
required, 


the Square 


PROBLEM XVL Fe Q 


To make an equilateral Triangle (as i f g) . ual to a geometrical Syi 


Side is eq. toad). 

Ma: fg equal to twice aa, ut the End f make th dfs equal 
to God uw ee parallel to fc, at the Diftance of a a, will c cut fh 
in b, make / & equal to f 4; find a mean Proportion betw fe, which 
is f g,and diaw the Line zg parallel to 4 4; then is the e of Ti riangle 7g 


to metrica Square, whofe Side is cuval toz as Ra 


ROBILI M Avil Fe R 


© 
To reduce a Trapezium given (as w ade) into a ri 
asne k 1) or right-angled Triangle (as h ki). 

Dr a Diagonal, as w d, and thro’ the Pointse ando draw Right-lines 
par: sW d, ot Length at pleafure ; alfo, thro’ the Points 7 d d, draw 
Righ ics, at Right-angles to the former, which will cc naples t the Paralle- 
logram 4 gf z, and circumicribe the Trapezia w ado, ¢ Area is c jual to 


twre the Area of the Trapezia, for if, from the angular Foints æ and o, we 
fuppofe Perjendiculars to be drawn to the Line w e, then each oppofite Tri- 
angle will be equal, and thofe included within the Trape il 

{ Area to thole without it, that m i 


ual in 
of the 


m. Now, fecing that the Parallelogram i twice 
the Trapezium w ado, therefore bileet D k in z, and g7 ine, and ne, 
which w vide the rallelogram 4g kz into two c jual Parall vis 


heneand xekz, which are each equal to the J rapez 
ight-angled Triangle 442, which is half the Paralk 
x À ts: 2 


ciot 


t 


POR O BJD I IME AVI) 


To reduce a Trapezia 


(as c ha d) into a Tri 


{ Ti the Bafe ææ towards e piealure 5 draw the Dingonal ce and 
be parallel thereto ; alfo draw the Line c es then 1 
to the Trapezia chad; for as the Triangle ede and h fand on 
the Line cd, and being | between the Parallels 4e and ¢ d, thev are therefore 
equal 3 and as the Triangle ¢ dis common to both the atorefhid. t fore 


gle ¢ æ e is equal to the Trapezium cb ad. 


PIR OLE TM Sige tie. 
To reduce an irregular Pentagon (as c de ab) into a Trrangi 


Draw the Lines ce and cæ from the Angle b; draw $g parallel to c a, 
and from d@ draw d f, parallel toce; draw the Lines ¢f and cg, then will 
the 


The Principles of GEOMETRY. 4.05 


the Triangle c fg be equal to the irregular Pentagon c de a b, for the fame 
Reafon as delivered in the laft Problem 


Tl O Bale MN tite: V 


To reduce a Trapezia (as dc ab) into aTriangle ikl, whofe I 
Angle k, is limited. 


o kL, and one 


(1) Draw dk, continuc out g b; draw ce parallel to 7, cutting the Bafe 
continued in e, and then drawing d e, the Triangle dae will be equal to the 
Trapezia dcab. (2) Draw k 2 equal to the afligned Length of the Bafe, and 
on the End & make the Angle z k / equal to the given Angle 4. 

Now, to find the angular Point ¿4 fay, As k the Bafe limited, is to ae, 
the Bafe of the Triangle dae, fo is df, the perpendicular Height of the 
Triangle d a e, to the perpendicular Height of the Point z, above the Line 
kL 


Plate CCCCLVI. Demonfirating the Equality of geometrical F igures 


PROBILE Ma) Fig A 


There is a Triaizlke, as ach, and froma, is drawn a Right-line, as aed, 
wherein is a Point, ase, given at Pleafure, from whence tis required to 
draw a Line thro ac(ase f) in [uch Manner, that the Triangle cg f cut 
off, be equal to the Triangle ega taken in. 


Turo the Point ¢ draw the Line dc parallel and equal to ad, to cut the 
Line aed ind; join da, and draw the dotted Line e4, and from the Point 
d draw the Line d f parallel to e b, cutting c2 in f, and draw the Line e f; 
then will the Triangle eg / be equal to the Triangle eg a, which was to be 
done. 


OEM I Nie. B 
There is a Triangle, as bac, and from the Enda, there runs a Rig ht-line, as 
ade, given; to jiad bow from a given Point, as e, to draw a Line to fome 
Part of the Bafe c a, (ase f) that the Triangle e f a may be equal to the 
Ti apezia bee f. 


Draw the Line ec, alfo bd, parailcl to ca, cutting ae md, from d 
draw df parallel to ec, and draw e f, then is the Triangle c f æ equal to the 
Trapezia bg ef, as required. 


PROBLEM W. Fig. C. 


There is a Triangle, as bca, from a, is drawn a Line at Pleafure, as ad, 
and tis required, from the Angle c to draw a Line to fome Part of ad 
(as c e) in Juch Manner, that the Triangle e ca may have Proportion to thé 
given Triangle bac, as the Line 4, to the Line 5. 


By the Rule of Proportion fay, As the Line ż s is to the Line K 4, fo is 
b@ toga; then thro’ g draw the Line ge parallel to c a, and from the Point 
e draw the Line ec; then will the Triangle eca be to the Triangle b c a, as 
the Line K 4 is to the Line zs, as required. 

kd 


x] PRO- 
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iP IR) 183 I, 1H NL JIN, ewes ID, IB, F : 


Two Figures being given, and a Right-hue, to find another Line in Proportion 
to the given Line, as rhe one Figure to the other. 


Tur Trapezia ġe da, Fig. E, the Triangle & f, and the Line w 15, are 
given to find the Line z 40. (1) Reduce the Trapezia bc g into the Trian- 
ale bea, and draw its Perpendicul lat ie, E) Rekes the Wri: 
ig. D, into gi eo whofe Dik: is s equal to ae, as ühe ay fib 


w are il to one anc ney i w Proportion to he noe zia, as rae 
Perpendicular g p is to the Perpendicular bo; now if g p were equal to the 
Line # 1s, then ġo would be the Line required ; ; but as it is not, therefore, 
as the Perpendicular g p is to the Perpendicular 20, {o is the Line » 15 to the 
Line 7 40. 


OP ok AT ORNE 


Draw the Angle 4 14 at. Pleafure ; ; make 1 2 equal to the P ee ar gp, 
and 1 4 to the Perpendicular bo; take the given Line ry in your Co mpaties, 
and fetting one Foot on the Point 2 2, the other will tall on the Point 3; irom 
Point 4 draw the Line 4 5 parallel to the Line 2 3, and it will be the Line 
required. 


PROBLEEM V hg © 


To divi n a Line given into two fuch Parts as another given Line (aee 
Length is not more than baif the fir fi) may be a mean P > opor lion ul beiqeen 
the aie 


Scprose 4 / be the given Line to be divided, and æ b a mean Proportional 
between the Parts to be found. 


Oo ? FR A YT tt © 


Bisect bf ink, and deferibe the Semicircle bef; draw dc parallel to 
kf, at the Diftance of-the given Line æ b, cutting the Semicircle m e; draw 
e iat Right-angles to D f, dividing A fin the Parts hz andzf the parts re- 
quired. 


PROBLEEM VL Figures H and I. 


To make a Triangle (as h i a) egual in Area toa gn ven Ti we sia (as bcda) 
‘and fimilar to a Triangle given (ase f g) 


Repuce the Trapezia cda into the Triangle 64 a, and at the End z 
make the Angle az equal to the Angle egf; at the E nd / make the Angle 
ahi equal to the Angle g e f, and draw the Line 2, to cut the Line az in 
the Point z, then will the Triangle 4 7 a be fimilar to the Triangle e fg; but 
as ‘tis not equal to the Trapezia 4c da, therefore from 4 draw & k parallel to 
ha, to cut az ink, then will the Triang'e æ k 4 be equal to the Triangle 
Ah a (as being on the fame Bale 4 æ, and between the fame Parallels &4 and 
þa) but as the Angle at 4 is not equal to the Angle feg, theretore from the 
Point & draw the Line & / parallel to 74, to cut Hain Z; this being done, 
find a mean Proportional between a and a b, which is am, and from the 
Point wz draw the Line mx, to cut the Line az in z, then will the Triangie 
anm be equal to the Trapezia bcd, and fimilar to the Triangle e fg, as 
required. 


IP IR (ls 
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i aa A 
PROBLEM VIL Fe A 


To reduce a Parallelogram (as c b d a) into aParallelogram (as nmd 4) whofe 
Breadth fall have Proportion to its Length, as the Line ee > is to the 
Line K 72. 


Finp a mean Proportional between the given Lines e e 32 and K 72, which 
isgg48, find alfo a mean Proportional between the Breadth 3 a and the 
Length c b, which isk #72; then if gg 48 give È k 72, what will K 72? Anfwer 
JÍ 108; for as 48 is to 72, fo is 72 to 108. And again, if gg 48 give k kar, 
what will ee 32? Anfwer the Line L 48; for as 48 is to 72, fo is 32 to 48, Con- 
tinue da to /, making d / equal to 7f 108; alfo make dz equal to L 48: 
draw wm parallel to dd, and 7m parallel to zd, then the Parallelogram zmd/ 
will be equal to the Parallelogram chda, having its Breadth to its Length, 
as the Line ee 32 to the Line K 42, as required, 


PROBLEM VIIL Fig. N 


To increafe or decreafe a Plan given, according to any Propor trot 


figned. 


Surrose ch dea bea Plan given to be decreafed in Proportion as the Lines 
kto/ Add the Lengths of the Lines Zand & into oneSum, and then fay, As 
the Sum of thofe two Lines is to any one of them, (fuppofe / the fhort one) fo 
is the Length of any givenSide of the Plan, (fuppote 4 a, to bf) the Quantity 
of its Decreafe; or as the Sum of thefe two Lines is to Å, the longelt, fo is 
the Length of any given Side of the Plan (as aforefaid) to æf, the Length of 
the Side of the diminifhed Plan. From a, the End of the Side fa, draw 
Right-lines into the Angles ¢ and d; from the Point f draw g f parallel to cb: 
fram g draw g b parallel to de, and from % draw bi parallel to de, then will 
the Plang fA ża be diminifhed in Proportion to the given Plan cb de a, as 
the Line + is to the Line Z as required. 

Ir the Plan fg biża had been given for to be enlarged, as the Line Z is to 
the Line k, then the Point 2 mutt have been found as following, vig As the 
Line & is to the Line 4, fo isa f, the given Side of the Plan, to f% its Increafe, 
and which being found, and the Lines ag, ah, and ai continued out at 
Pleafure, from the Point b draw the Line dc parallel tof, alfo cd parallel 
to gb, and de parallel to 44, and then will the increafed Plan cb d ea, be to 
the given Plan g fia, as the Line / is to the Line k, as required, 


PROBLEM 1X. Fguwess T. 


A Trapezia being given (as e bda, Fig. T) to make two other Figures equal 
to it, but each of thofe two fimilar to the Parallelogram O, another Fi- 
gure given, and yet the leffer to have Proportion to the greater, as the 
Line E 9 tothe Line F 16. 


(1) Repucr the Trapezia ed da into the Triangle 64a, and that Triangle 
mito a geometrical Square, whofe Side will be equal to the Line PR, and Area 
to 750. (2) Reduce the Parallelogram O alfo into a geometrical Square, whofe 
Side will be equal to the Line Q, and Area to 120, (3) Reduce the Trapezia 
ebda into a Paraliclogram, fimilar to the Parallelogram O, as following, 
vz, As the Line E, is to the Line F, fo is the Length of the Parallelogram 
O, to the length of the greateft Parallelogram in Fig. S; and as the Line E 
is to the Line F, fo is the Breadth of the Parallclogram O, to the Breadth of 
the greateft Parallelogram in Fig. S; and which Parallelogram is equal to 
the Trapezia eéda, and fimilar to the given Parallelogram’O. (4) Di- 
vide the Length of the greateft Parallelogram, Fig. S, into two parts, fo 

that 


ee ee a a O a 
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that thofe parts may have the fame Proportion to cach other as the Lines 
E and F have to each other, and raife the dotted Perpendicular, to cut 
the Arch of aSemicircle defcribed on the Side of the Parallelogram, from 
which Point draw Right-lnes to the Fxtreams of the Parallelogranis 
upper Side, thereby forming a right angled plain Triangle, whofe sides 


that contain the Right-angle are the lengths of the 


two Fig irus Te- 
quired. 


Tar Breadths of thefe upper two Parallelograms are thus to be found, w5, 
as the Length of the given Parallelegram O, 1s to its Breadth, fo is the Length 
of either ef thele two Paralletograms to the Breadth requied. As the 


Breadths of thete Paral! l l } j 
O, they are therefore fumilar to it; and if both their Areas are added tugerher, 
the Sum will be equal to the Trapezia e 4 d a, as required. 


dyyallelograms aie found by the Ratio of the Parallelogiam 


PRO Bay Ee be i 


o redne a regular Polygon (as the Hexagon a feed) into 
: Square. 


a geometrial 
Turo its Center g draw a Rightlinay ih aie I 
>a equal to half ats Circumference, on gf: 
J.cneth fufhicient to cut the SSma MEM a n 
the Point *, then is the Line rg the Side of the Square ied, and a mean 
Proportional between 72 g, the Semiperimeter, ov ha f Carcumierence, and g b 
the Semidiameter. 


les to a Side 3 make 


pendicular g7, of 


1C Ine 


PRO Bib Bay RM Figures We XS 


ade 


To reduce an irregular Plan (as c a l gf ed) inio a geon ical Sgu 


re, 


the Lines d% mde g, Fig 


i W, which will divide the Whole into 
pezias and 


le. (2) Draw the Diagonals of the Trapezia’s 
i e, and let tall Perpendiculars thereon from the Angles ¢, 4, d, g va 
(3) Reduce every J riangle nto a geometrical Square, and note their ie 
Secu onze ee me eC mee) Add the feverat geometrical Squares together in 
Manner following, wz. Take the Sides of any two Squares and find a mean 
Proportional tu them, © hich will be the Side of a Square cqual to both of 
them, proceed on m like Manner to find mean Proportionals until there Le 


not any Squares remaining, and the laft Proportional will be the Side of a 


Square, equal to the irr gular Plan ca Lgj ed, as required 


PROBLEM AI io 


To reduce a Circle into a geometrical Square. 


4 


\s the fquaring of the Circle has been a Work attempted by many inore 
able Pens than that of mine, which in gencral have tailed of their dchred Fx- 
aneis, | thal therefore in this Place content mytelt with delivering a Rule, 
that will come futticiently near tor all Kinds of Bufinels, relating to Buildings 
in general, without troubling my Readers with a long Series of Calculat 
for that Purpofe, as many have done, more for the Sa 


Dal 


ns 
è tnercol then any 


real Ufe in Bufineis. 


et ofg abe a Circle given to be reduced into a Geometrical Square (as 


PRACTICE. Continue the Diameter go towards 4 at pleafure, on 
the Center a erect the erpendicular a of Length at pleafure; divide the 
Diameter og ints 7 cy. al parts, and make 4.0 equal to three Diameters and 


one 
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one 7th of the Diameter. From J draw fk parallel and equal to A a, 
Join k b, then is the Parallelogram k fh a equal to the Area of 
Circle: Laftly, bife& 4¢ ino, whereon, with the Radius v b, deferibe the 
Semicircle bg, continue a Ftoh; now, as ag is equal to a f, therefore 
@ isa mean Proportional between the Length and Breadth of the Para! 
lelogram k f ba, and the Side ot a Square equal to the Area of the Circle 
required. 

Te Circle aforcfaid may be reduced into a right-angled plain Triangle, 
by continuing bk to e, making Łe equal to kb, and drawing the Line e a i 
for by the firit Propofition of the cleventh Book of Euclid, every’ Circle is 
equal to that right-angled Triangle, of whofe containing Sides the one (as ha 
is equal to half the Circumference, and the other e D to twice fa, cqual to the 
Diameter. 


PROBLEM NII. e V 


To reduce an irregular Plan (as lc bagge of many Sides, intoa right-lin d 
Triangle, as a po. 


(1) Draw the Line ge, alfo fk parallel to ge, and draw the Line gk. (2) 
Draw the Line zk, and from & the Line go parallel to a & and draw the 
Line ao, cutting the Line Ze continued ing. (3) Draw the Line bl, and 
from the Point ¢ the Line cd parallel tod Z, and draw the Line bd. (4) 
Draw the Line a d, continue out e d towards p at Pleafure; from the Point 
b draw the Line bp parallel to æ d, cutting k din P» and drawing ap, 
the Triangle ¢ po will be equal to the irregular Plan Zc bagfe, as 
required. 


PROBLEM XIV. Figures g, f &c. 


To reduce a Geometrical Square (as bac d) into the Figure of a Lunula, 
ae LOT @ ' 


Continue ba to e, making be equal to ba; on b, with the Radius 
ba, deferibe the Semicircle ega; alo onc, with the Radius e c, detcribe 
the Arch e fa, then is the Luzuda &efa, cqual to the Square bacd, as 
required. 


Plate CCCCLVIL. Avithmetick geometrically demonftrated. 
L. NUMERATION. 


As Right-lines are compofed of Points, fo are Numbers of Units. A 
Unit fignifies ove, as a Man, a Tree, a Line, a Square, a Circle, gc. fo the 
Right-line æ 4, Fig. I is a Unit, as not being divided into two parts, as cb. 
The Circle f d% b, Fig. IL the Square efgh, and Parallelogram bed e, being 
confidered as undivided Figures, are allo Units, or One's, tho’ of different 
Kinds. ; 

Ir a Unit be divided into equal parts, the parts are called Fractions, or 
fractional parts of the Unit. 


sK So 
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ep} al one half ; Fat 
ie b | | g se third i | | 
hobs es one fourth | {4 ; 
* H a | art of the Line 
m b | s,equal jone fifth | | es he Line a, 
7 which is equal to 


blis di- | 6| parts, Jone fisth land are | 


each of the Lines c 4, 


Lise vided + 7 which one feventh rthusex- 77> 77 ec whereinthok 
e a \into | glare lone eighth |preffed | Bae 3 3 
| S | fractional parts are 
lobi g| called | one ninth | i el renane 
wo : 10} Fone tenth tal H : 
|v BI j 11 ! one cleyenth Ẹ | 
ney LUD) lone twelfth | tid 


Hrnce ‘tis plain, that a part is a Magnitude of a Magnitude, a lefs of a 
greater, when the lefs mealureth the greater. Ifthe Line bad be drawn thro’ 
‘enter of the Circe Eig Ile then each Semicircle is half of the Unit, and 
interfected by the Line a d quite through the Center, from Side to Side, 
at Right-angles, will divide each Semicircle into 2 Quadrants, each equal to one 
qth of the Unit. 

Iw like manner, the Arch cd being one 6th of the whole Circumference, 
the Sector ca b is one 6th of the Unit; lo likewile e ad is one Sth, alfo dac 
one 12th, and f æ e one 16th of the Unit. 

Tue geometrical Square ef ga, Fig. IH. being divided as in the Figure, 
the Squares a, Ż and ¢ are each one 4th part of the Unit efehs fo likewile 
the Squares æ and 5 taken together are 1 half; the Squares a, b and c taken to- 
gether are three „ths; and the Parallelogram c or e is one Sth of the Unit 
ef gh. 

1è the Unit be a Paralielogram, as ġe de, Fig. IV. and have its Sides and 
Ends divided, cach into any Number of equal parts, (fuppofe cach into fix) and 
Lines be drawn from Side to Side, and from End to End, as in the Figure, 
thofe little Parallelograms will be fractional parts of the Unit; and as there 
are juit 36 of them in the Unit, 


fa 4 ray ff 
la i | T | |z 
therefore Ve b Lis Be 
lafghi | Bal j 
aretet lel v 


Tur lowermoft Number of every fraétional Quantity denotes the Number 
of parts, into which the Unit is divided, as in this Example is 36, and is therc- 
fore called the Denomunator, The uppermoft Number of a Fraction is called 
the Numerator, becaufe it exprefles what part of the Whole, or how many of 
the parts, inte which the Unit is divided, is to be underftood; and fo, if a 
Pound tterling, or 20 Shillings, be confidered as an Unit, then one Shilling 
is one zoth, two Shillings is two zoths, or one roth, three Shillings is three 
ths, &c. and in like manner, if a Foot in Length be confidered as an Unit, 
then one Inch is one rith, two Inches is two i2ths, or one 6th, three Inches 
is three 12ths, or one ah, e 


Ii ADDITION. 


As by the 47th Propofition of the firit Book of Euclid the Sum of the 
Squares, made on the Legs of a right-angled plain Triangle, are equal to the 
Square made on the Hy pothenufe, the Addition ot the Area's of geometrical 
Figures is very eafy; for if the Arca’s to be added are firft reduced into 
Squares, as betore taught, this Propofition will add them together into one 
Sum. To make this Propofition to be underitood to the meaneft Capacity, 
Let the right-angled Triangle k 7 L Wig. V. have its Legs k m and m / equal; 

compleat 
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compleat the Squares gi pm, mlz o, and skr 2 continue gk tor, o/ to s, 
and draw the Diagonal g 7o. Now, ’tis plain that the Triangle 4 is equal to 
the given Triangle e, becaufe it ftands on the fame Bafe m Z and is between 
the fame Parallels k Zand go; and as zo is equal and parallel to #22, and w2 1 
to /o, therefore the Triangle z is equal to the Triangle 4, and to the Triangle 
e alfo; for the fame Reafons the Triangles fand g are each equal to the Tri- 
angle e. Again, as k¢ is equal and parallcl to m4, and ¢/to kz, therefore 
the Triangle c is equal to the Triangle e; and assz is equal to 72, and ks 
to kd, and as k¢ is common to both, therefore the Triangles æ and c are c- 
qual, as likewife are the Triangles b and æ, becaufe zr is equal to $z, s7 to 
sk, andr? tok. Now, feeing that all the Treangeles gof o LL, if, E Dy By 
are equal to each other, therefore the Triangles a, 4, c, d, which compofe the 
Square s&r /, are equal to the Triangles f g, Lz, which compote the Squares 
made on the Legs of the Triangle, as was to be proved. 

Tus is alfo proved arithmetically, by the Squares of the Numbers Be Llp 
and s, as in Fig. VE Suppofe a right-angled Triangle, as bea, whofe Side 
be is 3, that of c æ is 4, and the Hypothenute 4a is 5, compleat their Squares, 
dividing each Side, and draw the Lines in each as in the Figure. Now, ‘tis 
plain that the Square e b dc, whole Side is 3, contains 9, and that the Square 
ca fg, whofe Side is 4, contains 16, which added together is equal to 25, 
and which are equal to the Square b ¿ ba 15, whofe Side is 5. 

Hence ‘tis evident, that making the Sides of any two Squares given, the 
Legs of a right-angled Triangle, the Hypothenufe is the Side of a Square, 
whofe Area is equal to the two Squares given. 


EXAMPLE Fg. VIL 


Let the Geometrical Squares a, b, c, d, e, be given, to be added into one Geo- 
metrical Square. 


(1) Mase the Legs of the right-angled Triangle fg z equal to the Sides of 
any two of the given Squares, fuppofe of the Squares æ and 4, then the 
Square 4g f ż¿ on the Hypothenufe, is equal to the Squares @ and &. (2) 
Make the Legs of the Triangle 72 x o equal to fz, the Side of the Square k, 
and to one Side of the Square c, then will the Square #29 po, made on the 
Hypothennfe 2 o, be equal to the Squares a, b, and e. (3) Make the Legs 
of the Triangle ¢ s r equal to the side of the Square g pmo, and Side of 
the Square g, then is the Square z vur w equal to the Squares @, b, c, d. (4) 
Make the Legs of the Triangle 3 12 equal to ¢r, the Side of the Square A 
and to the Side of the Square e, then is the Square y 3 4.2 equal to the 
given Squares a, b, c, d, e, as required. 


ix AM? bE Bie VT. 


There is given the Triangle a, the Geometrical Square b, the Parallelogram 
c, the Rhombus d, the Rhomboides e, and the Trapezia f, to be added into 
one Geometrical Square, as Fig. IX. 


(1) Repuce all thefe given Figures, the Square excepted, into Geometri- 
cal Squares, as before tanght, the Manner of which is repreiented by the + 
Semicircles under Fig. VIIL and then add them together, as in the laft 
Example. 


IL SUBSTRACTION. 


Since that in Addition the Square made on the Hypothenule is equal to 
both the Squares made on the Legs, therefore in Sub{tra@tion the Dum given 
muft be always confidered as the Square made on the Hypothenufe, the Sum 

to 
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to be fubftracted, a Square on one of the Legs, and the Remainder a Square 
on the other Leg. 


BA AM PIE 2 bewe C e ID 


Lf? 


From the Square C fubflvad the Square D, and few the Remainder in a 


Square, as E, 


Draw gÀ of any Length, and erect the Perpendicular g fat Pleafure ; make 
z b equal to the Side of the Square that is to be fubftracted; on b, with the 
Side of the Square C, defcribe the Arch ee, cutting the Perpendicular in hs 
then is fg the Side of the Square, equal to the Remainder, required, 


EXAMPLE 1IL Figures A, B, C. 


From the Square A Jubfiract the Square B, and fhew the Remainder in a 
Square, as C. 


Maxe a Right-angle at Pleafure, as chd, make cb cqual to the Side of 
the Square B; on the Point c, with the Side of the Square A, defcribe the 
Arch z a, cutting din d, then isd, the side of the Square C, equal to 
the Remainder required. As under thefe two Examples all others happen, 
therefore ‘tis necdlets to fay any more hereon. 


Iv > eu Let Cais 
I. Of Units, or Integers, Fig. IX. 


te the Line aA divided into 4 parts, and confidered as fo many Units, be 
multiplied by the Line ac, divided into 4, parts, or Units alfo, the Produ@ 
will be 16 Units; for if from the parts in both the Lines a4 and ac, Right- 
lines are drawn parallel to themfelves, they will together produce the great 
Square a he d, divided into 16 {mall Squares, cach of which is a Unit, as bc- 
ing a Square produced by the Multiplication of r into 13 and fo the like of 
all other Multiplications of whole Numbers, or Units in general. 


1. Of Units, or whole Numbers and Fractious, Fig. X. 
EXAMPLE iL 


Mottirry the Line eg equal to 4 Fect and a half, by e7, equal to 4 
Peet and a half. The Lines being divided, and their Parallels drawn, ‘tis evi- 
dent that the Product is the Square e giz, divided into 16 Squares or Units, 
produced by the Multiplication of the Units, and into 8 Parallelograms, 
as #n, &c. each of which is equal to half a Unit, as being a Unit in 
Length, and but half a Unit in Breadth, together with the little Square o, 
which is but one 4th of a Unit, as being but halfa Unit in Length, and the 
fame in Breadth. The Sum of which Produéts is as follows. 


The Produce of the Units 4 into 4 16 © 
The Produce of ez 4 into one half a G 
The Produce of o g 4 into one half 2 © 
The Produce of the Square o 4 into one half o E 

Sum 20 ¢ 
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EXAMPLE M. Fig. NL 


Moutrrery the Line d æ equal to 4, Feet one 4th, by the Line dg, equal 
to 4 Feet and one 4th. 
Feet Inches Pirts 
In this Example the Produce of the Units 4 into 4, is ns @ © 
The 4 Parallelograms, or Quarters of Units, between d and 4, equalto 1 o o 
The 4 Parallelograms, or Quartersof Units, between z and J, equalto x o: o 
The little Square at g is 3 Inches, into 3 Inches, equal toone16thor o o 9 


Sum 18 o ọ 


EXAMPLE M. Fig. XIL 


Mutrirry the Linc ac, cqual to 4. Feet and g Inches, by ce, 4 Fect 9 
Inches. 
Feet Inches Part 


The Produce of the Units is 4 into 4, equal to WG © © 
The Parallelograms 7, 2, &c. 4 Feet by 9 inches, twice, equalto 6 o 
The little Square zis g Inches mto 9 Inches, equal to o 6 m 


SCM 2A E 9 


EXAMPLE IV Pic XI. 


Mottrepy the Line ac, equal to 7 Feet and a half, by the Line c & 4 
Feet and a half. 
F Inc 


The Produce of the Units is 7 into 4, equal to 2 © @ 
The Produce of the Parallelograms z, 7, &c. is 7 Feet into 6 Inches, Nate 
equal to ‘ 3 2 
The Produce of the Parallclograms 2, z, &c. is 4 Feet into 6 inches,> 
equal to Y as 
The Produce of the little Square o, is 6 Inches into 6 Inches, equal to o 3 o 


Sum 33 9 o 


> 

Now, from the preceding ‘tis plain, that Units multiplied into Units their 
Number is increafed, but Fraétions multiplied into Fractions their Number 
is decreafed ; for if one 4th be multiplicd by one 4th, as in Fig. XVIL that 
is a b, or one qth of e b, by bd, or one 4th of bg, the Product is the little 
Square æ $ c c, which is but one 16th part of e $ f g; and fo in like Manner, 
if one half be multiplied by one half, as ba by de, the Product is the Square 
badc, which is but one 4th of e ag D. 

Tur Figures XIV. XV. XVI and XVII. are other Examples of Feet and 
Inches multiplied into Feet and Inches, for further Practice. 


Plate CCCCLVIUL Multiplication of Feet, Iuches and Parts. 
E Ager d, ioe 


Mvuriety the Line ae equal to 2 Feet ş Inches and a half, by æ Z, 2 Feet 
11 inches and three 4ths. The Line ae being divided into 2 Feet y Inches 
and a haif, and the Line @/ into 2 Feet 11 Inches and three 4ths, place them 
at Right-angles to each other, and from the Divifions of the Feet, Inches and 
Paris in cach Line, draw paralicl Right-lines, as in the preceding Examples, 
then their Produce will be as follows, viz. 


sia The 
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Poo O aama 
. =A 4 1 5 Feet Inches Parts 

The Produce of the Units #72, oy 4g 2, 15 equal to 4 o o 


The Produce of the Parallelograms #27, &c. 2 Feet into 5 Snches, 

a ë: O IOL O 
15 C€ to 

The Produce of the Parallelograms o 0, &c, 2 Feet into 11 In-{ , 
1 =... 


ches, is equal to 
Che Produce of the Parallclograms 25, pr, I Inches into sé P 
Inches, is equal to co 2 g 
rhe Produce of the Parallelograms 7, #7, 2 Feet into half ae 
Įnch, i; equal to § 
The Produce of the I wailek grams p, p, 2 Veet into three 2 


of an Inch, is cqual to 


qile Pro uce of the Paraliclograms sss, &c. ai: inches into Sees 
half an Inch, 
The Preduce of ams g g 4 Inches and a haif? 
f ARN 2 joy 24 
al EO hi 34 


into three 4 Ise 
duce ot the Parallelogram r, halt an Inch u 


hree aths? 


{o o of 


1 Lich, Is cual to 


PReOLB 1. BaNGgE lies 


5 r EN Pisi pone i q 7 7 
Trzangie as bea\ according loai afgned, by a Line 

i IANS ho Dienpar. P Daris j , 
H ai aed is RAE he Propori toi of ws Farts £0 as the 


Live c the f aie 
ne cal / and fo as to make one Right-line, note- 
ing the f ç ¢ r iii tin te Proportion, und 
from $ ¢ the en Wi the T agi 8 f a, be to the 
Triangle DoJ, as the Line g, is to oE NE E 
PROBLEM IL Fig. IM. 
To cut from a Triangle, a Part equal to a Tigma oven, and to lay th 


Part cui off towards aay lace appoin ted. 


igure given is b/g, the Part cut off, to 


THR € yon 1 C¢ 
he next to (okey te, Line ezhtok, reduce the Triangle bz¢ 
into the ' kil whole Perpendicular may Le equ. | erpendicu- 


juired to 
Friangle 


o e e EE 


Iar of the Triar 
lay the Part cut off next to c) and draw the Line b /, 


bef be equal to 47 g, as rec 


PROBLEM W Fig Ul 


Roeds and Poles. 


ve a Triangle to contain any Number of Ares, 


Suppose 2 Acres, R and 10 Poles. (1) Reduce the Acres into Poles 
by multiplying them by 160, the Number of Poles in an Acre, alfo reduce 
the 1 Rood into Poles, by multiplying it by 40, the Number of Poles in a 
Rood, which add to the 20 Poles, and the Sum Total will be s4o Pc (2) 
Double o, the Number of Poles, and the Sum is 1080; now, af the 

F40; > 3 


Bale of a Triangle at pleafure, fuppofe of 40 Poles in Length, by which di- 
vide 1080, and the Quotient is 27, which is the perpendicular Height cf the 
Triangle, for as 40 multiplied by 27, produces a Parallelogram equal to 1980, 
if that Paraliclogram be divided by a Diagonal Line into two equal parts, or 


Triangles: 
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Triangles, then each will have its Bafe equal to 4o, and each Perpendicular 
equal to 27, as aforefaid, and confequently each Triangle will be equal to 540 
Poles, as required. Now, if the Line ¿g reprefent 40 Poles, at the Diftance 
of 27 Poles draw a Line parallel to 7g, as bm, wherein affign any Point, as 
at b, and draw the Lines Ag and fi, and then the Triangle bzg will bea Tri- 
augic contaming 3 Acres, 1 Rood and 10 Poles, as required. 


PROBLEM WV. me ik 


To divide a Triangle given (as bc a) into two parts in Proportion, accor ding 
to two Lines given, (as f, e) with a Line drawn from a Point (as d) in any 
Side affigned (as c a). 


Divine the Line ca in the Point d, fo that cd may be to da, as the Line 
e to the Line f, and from the op; ofiic Angle # draw the Line ġ d; bifect da 
in g, and from g draw g% parallel to ba, and draw ba; then will the Trian- 


gle bda be in Proportion to the part b he d, as the Linc e to the Line dy G8 
P| 


require 


PROBLA e it. 


as be a) ad Tut (as hda) egaal toa Fi 
tal 2 fotut (as d) in aay Side af- 


REDUC } whole 
may be equal to the Per; cı craw {rom the given 
Point e a Line to the oppotite equal to #2, the Bale o 
the Triang.¢ #222, and draw g % purallci to 6a, and draw the Line bd: then 


will the Vic 


ebda bs equal to the given Triangle £22, as 1 


PROBIEM Vi Bie, Vi. 


5 


To divide a Triangle given, accordin 


led to orie 


with a Paral 


g to a Proportion affien 


f is Sides. 


Suprose the Triangle bea be given to 1 into two parts, in Pro- 
poruon one to the other, as the Line 2 to t ; , with a Parallcl to the 
Side Ae: Divide the Bafe ea in f, to thate f may be to fa, as the Line d to 
ihe Ling e, and find a mean Proportien between æ / and ac, which isga; by 
g diaw a Parallel to the Side bc, as bg; then will the Triangle bg æ be to the 
Remamder b bcg, as the Line e is to the Lined, as required. 


PR Ombe BM Vil Bie VL 


To cut from a given Triangle (as bc a) a part (as hg a) equal to a Figure give 


en, (as the Parallelogram Lk pi) with a Parallel to one of its Sides (as be). 


(1) Increase zk, the Side of the Parallelogram Zkpz, towards o at plea- 
faie ; make & equal to z k, and draw the Line zp; then will the Triangle 
npz be equal to the Parallelogram 2 & pz, becaule the Triangle included 
above è ıs equal to the Trungie excluded between /and p. (2) Reduce the 
Triangi¢ # pz mto another Triangle, as 9772, whofe Perpendicular may be e- 
qual to the given Triangle 6c a, whofe Bafe is mz. (3) Find a mean Propor- 
tion between the Bates #2 and c a, whichis g a, by which Point g, draw a Line 
parallel to the Side 4c, as 4g; then will the Triangle bag cut off, be equal 
to the given Parallelogram /4p 2, as required, ae 

P R O- 


———— 
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PR Ole Dee Yi Fe Y. 


To le a Rie: (uto two parts, by a Riebt-line diawu ‘allel to a 
Kight-line given) according to any Proportion affigued between two given 
Righe UNES 

the Triangle Bc a be given, as alfo the Right-line d, fituated as in 
and ‘tis required to divice the Triangle dc a into two parts, by a 
parallel to the given L 7 fo that the parts div a may have 
the one to the other, : [Line f to the Line e. ) Divide the 


be to gat, as woe ie ine T Line e, and 
el to i ed cutting A N AE 
portional between Aa and ga, which is za, and fiom ż 


i a el to $ then will the Triangle bea be divided by 
its bez and ża, which have the fame Pre portion to 


Lume f to the Line e, as requ ied. 


iS 
ra Ti l re giver, with a Right 
et i 
z be a ‘Triangle given, from which ‘tis required to cut off thi 
i i c 7, tha | gual to the given Square z we Z, and 
th j 2 el ta the Taire g. 1) Draw AA parallet to the Line 2, to 
cut ai i eon, the Side of the Square uw o/, towards g 
at pieafure, and make x p equal to zo, and draw the Line pZ; then wiil the 
Ein bee Square umo (2) Reduce the irinae 
w rendicular go may be equal to the Per 
2 Triuungle pea, and make ga equal to or, the Bate of tl 
: nd a mean Proportional between æg and ah, WS aed 
from z draw 74 parallel to 6; then wilt the Triangle 424 cut off, be c- 


to the given Square w 72 e ¢, as required. 


IPS CO) 1s diy IB INE N. mie TW. 


5 


To divide u giver Triaugle into two parts, according to any Proportion given, 
oy: HERG GA a ni affigued without the Triangle, 

i c «n Triangle, g the given Point, and the Lines e, 7 
the eren Pi ion 1) Increafe the Side && towards g at pleature, a 
from the Poin ddi line @g parallel to ¢ & cut b k continued in g 
2} Divide 4n that 44 may be to Ok, as one Line { to the eee E 
(2) e e iv tocé bktobé (4) Finda mean Proportion between ke 
and £2, a2 245 bilect 7£ in a, and lee la, and make ant equal to la. 


Á 
ys) Draw a Right-line irom d io w, then will wé z, the off, be 
¢ 1 X 7 
in Picportion to the Trapezia remaining of the given Triangie b kc, as the 
ine ¢ to the Line /, as required. 


PR bal Ni E tie ih 
To cut from a Triangle a Pari equa Í to a Figure given, with a Lane drawa 
Å f 


fron a Daim alfened without the Triangle 


Suppose bke bea given Triangle, d a given Point without, and the Tra- 
pezia wm gop the Figure given. (1) Increule bk tog; from the given Point 
d, draw dg yaralicl to ¢ k, to cut b& continued ing. (2) Reduce the given 
Trapezia 7 q : p into the tingle #20, and that into the Triangie 72 g s, 

whole 


whofe 
given 


mg. 


{ be equal to the per 
angle bk c, from c upon kb 2 

as dg is tock, fo 
an Proportional between $ 
Line alfo make a7 | 
wt draw the Line 2 d, 
714 0 p, as require 


Height of the 
cing continue 1; make kb equal to 
fet from $ to z, (3) Find 


yao ee ; / 
Plate CCCCLIX, The Divifioa of Geomety ftvated 
T y KA 
PROBLEM L 
z E, F 7 7 
drc 5 € VE 
ze bt-Lin 
§ 

E urrose pgo ke en Triangle, and d th 1 on of the Line x 4, 
with the Line 7 s, bs the given Point, ar ) e Triangle to be to. 
each other as the z to tl he Ul lich Side he Tri- 
angle the Line of Partition s71 n und thro’ 
the given Point dr he Line z aang) € 1 1e ¢ 
inz. (2) Divide the Pv i ha parts have the fame Pro- 
portion to each ot he Lir th ht ow, if l 
of the Bafe cut by waile 1 t 
rallel was drawn, «zz. p v) give the half | om 7 1 the Bafe 
g v, what will gz, the leifer Segment eb ine, (whick 
find by the Ru re 1 already taught) : athe 1 al to 
its Ler = Qe € 

) @ j I ) th Ing CG 

| 7 /i o Sa 

der is the Square Dike i h ven 
the Line of Partition being i to 1 the i e srv will 
therefore haye the fam ation tot ] r, as atorelaid 

r 5 

ROBLEM IL Fi 

To cut / > í 7 a 


‘dels 


Pat OF o£ 4 0, ¢ é g A 
Witi y 
Surros Triangl 9 he gi n ae 
and thg en \ m the Triangic 
(1) R FIV Ti 
into th i i | 
dicular Altitude of yhofe Bafe will | 
thro’ which Side ye cf Partition 
this Example he Sides pv and g v, the re thr 


a Right-li j 
then fay, If zv, part the Bate ct the Triangle p gv, give 
dicular from p upon gv, what will the Le i 
at whofe Ler 


as #7, to the Side p v. (3) Make v zec 


Į eth ¢@ 2 give Ant 
h draw a Right-line, as wm, parallel to gv, to mect the Side 
v p (continued if need be) in the P 
Line rs, cutting the dotted parallel Line #¢ in d, the given Point, then will 
the Triangle s r v be equal to the Trapezia e dgh, for tak 
k l equal to ¢ d, from the Square of 72, equal to dz, the Remainder is t 
Square of & 2, equal to o s, from whence, thro’ the giyen Point ¢ the Lii 


5s M of 
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of Partition being drawn to the Bafe at 7, the Triangle s7 v is therefore equal 


to the Trapezia e dg P, as aforclan 


PROBLEM HIL ma, AL 


= | ezia 7 £ € 3 g th 
Line l Wea r 
a 
2 LI L ei $ 
15 £ C C 1 lo tnt z L j ) 
and dra Ne ne K n $ > 


the part rem SIANG t re 
fe, natai ut Dent WAIE rec t toy 


up n tne - 
} 3 y í n 1 \ h i Deen 


be C Ul Gi 
duce and uch 1 en vided In / Atop aS 

k ne l 1 e manner, if it was resuired to draw a 

trom t 1the ae & m be increafed 1 d the eau ezia 
reduced inte 5 s afore: 
PROBLEM M igr H 
do 

I 1 t f egu lio A 1 

draws hee 7 td} Cf Was ¢ c 

ted 
% l V l ty cqual 

Tre (ee t \ : 1 Line drawn from the 
Angle & Reuuce ti lt Zé in $ ingle £40, allo the Trian- 
gle df e into the I ccge, whole perpendicular Altitude above its Bafe 
7 may be cq ) perpendicular Altitude of the Triangle ¢ 0; make zo 
equal to ge, and draw the Linc &é#, then thall the Tran ko, Cut off by 
the Line 4 # 1 the Angic k, bec juai to the Lringie d fe, and ne 


IP IR ©) WB IL, M Yoi 


Su | e a given 1 ti le af, 
and the Í rofl i ath other to be as tne Line #2 to the Line rc. 
Increale the e both Wa m, and reduce the Trapezia df b7 into 
the Trian é wh which divide in / that ¢& be to 
k az. as the > A to the Line ¢, and draw the Line 3 then w Te 
de BDR be to thc l E as the Line @ PERE wine ¢, as require 

lL Vig iic an 
$ 
Toun nA git t a given by a Line drawn 
AHY te a 5 2£8€ 


Su dfbibe the given Trapeze, the Pomte in the Side d fj the af- 
Lal pale equal toa Square, Whow ome is equal to the 


] 


ane 


a nt 
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Tane & Reduce the Trapezia into the Triangle eg 7, alfo reduce the Square, 
whofe Side is equal to b, intoa Triangle, whole perpendicular Altitude be 
equal to the endicular of the Triangle e g, trom e upon the Bafe gm; 
then will e of that Triangle be equal to the Line æ, which fet from a 
to & and draw e k, and the Trapeziae f &/ cut off will be equal to a Square, 


whole Side is equal to the Line $, as required. 


PO BLE M Vi. Piel 


towards an Angle o 


he given Trapezia to be divided into two parts, in fuch 
Propo! : r, as the Linc 4 has to the Line z, by a Right-line 
drawn para lel t i€ g p, anu to lay the greater SIS F 772, 
(1) Confider through which two Sides the Line of Partition muft pafs, which 
muft always be continued until they meet, as gs and pm, which bein; conti- 
nued meet in duce the Trapezia s g #2 p into t riangl¢ p, whofe 
Bale is Zp. in #, fo that /2 be e & to the 
Line e, the lefler pai { an Proportion 
between ¿z and 4p, askos from the Point o draw the Line or parallel to 


i y placed next to P i La 


gp; then will 7 g o p be the Iefler part next to 4, h has the fame Pro- 
portion to the part s7 m0, as the Line zto the Line 4, as required 

B if the part required to be cut off had been with a Parallel to mp, then 
the Line of Partition would have pafled through the Sides g p and s m, which 


muf have been increalec 
Deore 


till they meet; and then proceed in all Points, as 
; I 


M VIL Fig. IV. 


Figure given, by 


7 + A ipana 
To cut Jro tne parallel 


to one of the 4 ofj s a Place appointed, 
Se a dg be en to cut off from the Trapezia 
sqmpa pa I thereto, by a Right-li { n parallel to the Side g ż. 
Cash h which two Sides the Line of Fartition muft pafs, which 
Peere rand which continue, until they meet in & (2) Reduce the 
Parzllulogi into the Triangle ace, and that into the Triangle a b f, 
whofe p Ititude be equal to the Perpendicular from g on the 


Bafe k p, an 
next to p, th 
tween Åz and & ¢ Nise Cx 
rallel to the Side gp; then will the 4 
ae dg, as required. 

Note, tf the part cut off, equal to the Parailclogram, fhould have been 
laid next to the Angle 7, then the Point / muft have been firft found, and aé 
muft have been found, and placed from # towards p, and then procceded, as 


ab. Now, teeing that the part to be cut off is to be laid 

p, and find a mean Proportional be- 
om the Point o draw the Line or pa- 
trqop be equal to the Parallelogram 


ere 


make p» equal toz 
y 


I 


ciore. 
PROBLEM X. Fig. V. 
To ide netrical Square (as de fg) into rwo equal Parts, by a 


ght-line (as b c) drawn thro’ a given Point (as b) within the Square, 


Draw the Diagonals dg and e f, interfecting in 4 the Center; from the 
given Point 2, through the Center b, draw the Right-line ac, which will di- 
vide the Square de fg into two equal parts, 2s required, 

Note 
> 


es: ee 
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Note, The fame is to be underftood of the Par un h Q 


Rhomboides. 


PROBLEM X Fo VE 


T 0 di wide a T; 
Lines, wil 


required towads ad 
Sure df be tl b i { R 
porti 1 one to Ee other i he s 
lel to the Line Aa: and to 1 lude wri 
which Sides the Mineon which h í ich 
| the ‘st in the A ; from / - 
1 wi, te mect el cal 
a ) r 1 y 
i va ul 1 i 
» th £ f 
) Honey JEC U h > ti 
už, a 1 ne z | D, oltery t 
be £ i i 1 
W: l Wom t / aw ti R I 
nen i C Z di le 
I n 1 d, t wet t 
PROBLEM XL fx 
T? ] / to | 
è A Z 1 » Cc n C A ae 
é t [i f. sh 1e paral to ( ce-line 2 #72, 
lay th nat to Angle z WAC wo which ¢ 
ihe & he l 1 i which ifs 
which continue ur ti 1 the Angle cot At 
u g into the 3 th 1 ) ( \ 5 
PA y $ , i 
contin tl \ C neie 
Z, Tow: I C d O Ti 
ne / 
ii i if JR 1 tl 1 
iW / 1 the OKs 
equal to zorg e TRL E, e | 
K l > ot of c ; 
the fame Í 7éome c 1, Rhon 
bus and 
Fie, VI 
ii 
ke 
To j int 7 : 
Propor tiun 7 2 Point 3 the 
Jame, 


Suppose the Plan/# gs w be given, and let the Point vhere the Line 
mi cuts the Line op, be the given Point, and ‘tis required to divide the Plan 
into two parts, that fhall be to one another, as the Line z to the Line } 
Confider thro’ which Sides the Line of Partition a2 n nt pals, which here 
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are the Sides zg and sq, and which continue until they meet in x. (2) Re- 
duce the whole Plan into a Triangle, as before taught, and that Triangle into 
another, whofe Perpendicular is equal to a Perpendicular from #, upon the 
Line rx; from x let fall a Perpendicular on the Bafe sw, and on each Side 
thereof, on the Line s w, fet off the Segments of the Bafe on each Side 
the Perpendicular of the lait produced Triangle, which fuppote to termi- 
nateiny andr. (3) Divideyr in v, fo that the part yv may be to the 
part vr as the Line # is to the Line a. (4) Take the neareft Diftance 
from the given Point z to the Bafe rw, and fay, As that Length is to the 
Length of the Perpendicular from # to the Line r æ, fo is the Half of x v to 
aw, Which fet from a to w. (s) From the Point w draw the Line wo pa- 


ine 7 
rallel to zs; allo from the given Point = the Line o p parallel to the Bafe 
r x, cutting cach other in the Point o. (6) ‘Take the Square of 2 p from the 
Square of o z, and the Side of a Square, equal to the Remainder, will be equal 
to w t, which fet from w toz. Laftly, Draw the Line ¢ 2 mm, which will di 
vide the Plan inte two parts, which are in Proportion to each other, as the 
Line z to the Line 2, and the Line of Partition drawn thro’ the given Point 
z, as required. 


PROBCEM NIU Fig VII 


To cut from an irregular Plan given, a Part equal to a given Figure (whofe 
Area is lefs than the irregular Plan given) by a Right-line paffing thro a 
Point given within the Plan. 


Surrose Zu qs, &. be the given Plan, and the Triangle dgza 
given, and æ the given Point within the Plan. (1) Confider which Side 
Line of Partition, drawn through z, muit pals, Which here are the Sides 
and s w, which continue, until they meet in the Point x. (2) Reduce the given 
Triangle dg 7 into the Triangle e g k, whofe Perpendicular kg may be equal to 
a Perpendicular trom # on the Bale sv. (3) Find the Points r, 7, as im the 
laft Problem, and fet e g (the Bafe of the T rangle eg 4) from y to v, and fay 
as betore ; Asthe nearelt Diltance, trom the given Point z ty the Bale s w, is to 
the perpendicular Height of the Point z above the Bate s x, fo is the half of 
wv, tox w. (4) From w draw the Linc w o, and then proceed, as tefore in 
the lalt Problem, and draw the line 42; then will the lefler part, next 
the Angle g, be cqual to dg i, the Triangle given, as required, 


PROBLEM KINO Sie. VIN. 


To divide a Trapezia, according to any Proportion given, by a Right-line 
drawn from a given Point without the Trapesia, and to lay the Part cut 
off cowards any Place affiqued. 


Suppose or sé to bea given Trapezia, and let v be the given Point, from 
which is to be drawn a Right-line, as vq, that fhall divide the parts of the 
Trapezia, as the Line @ is to the Line 4, and to lay the leffer part next to z. 
(1) Since that the Line of Partition vg mult be drawn from the Point v, it 
muft pals through the Sides sZ and or, which continue, until they meet in 
the Angle #2; and, from the Point v, draw a Parallel to the Line m f, to meet 
r m continued in 7. (2) Suppofe a Line be drawn from 7 to s, and, parallel 
thereto, another from vto the Bafe-line 7 Z, cutting itin w; then is w 7, the 
Bafe of the Triangle w r z, equal to the Trapezia o r s z. (3) Divide Zw in x, 
lo that ¢x may be to x w, as the Line b isto the Line æ. (4) Now fay, As 
nv isto mx, foismrto mp. (5) Find a mean Proportion between m and 
mp, as xik, and bilect mp in 2, and draw the Line &/; make og equal to 4/, 
and, from the Point g to the given Point v, draw the Right-line g v, which 
will divide the Trapezia, whofe parts will be to each other, as the Line 4 to 
the Line b, as was required. 
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T n atTrapesia a Part eyn al toa by ure given, ly a Line drawn 
given Point without, and to lay the ‘Part cut of ards a Place 


ven Trapezia, and y a given Point, from whence muft 
if a part towards thy lez, that fhall be equal to 
elogram cdhz, (1) Tis evident, that the Line ot Partition, trom 


be drawn a Line toc 
the Paral 


v, the given Point, mult p through the Sides s z herefore con 
nue thole Sides, until they meet in the Argie x 2) Fiom the given Point 
v draw the Right-line v x parallel to #7, until it tee? continued m z, 
(3) Reduce the Parallelogram e d 4 ¿ into the Triangie ce é that again 
into the Triangle c fg, whote Perpendicular e f 1 be equal to the Perycn- 
dicular from + upon the Rafe wz7. (4) Make zx toe @, and then fay; 
As zv is to mx, fo is mr to mp >) Hind the Mtg, as m the lak Pro 
blem, and diaw the Line gv; then will the part gZ Le equal to the given 
Parallelogram, and be neat to the Angie Z, as required 

ee “a ser LF TO ae 

He 1k (O) 1) IL, TE OME OTL, 
To divide a Plan x 10 duy Proper! i 


drawn from a give 


Lied 
“Lec, 


Suppose the Planz zkepbs given, Parts (as the 

is tothe Line a) by a ht June d I k l to lay 

fu ee ne lE Which in this 

| 2 1 cor 1 y 1g Į ure 

KeCauce z ¢ foe une in giv O ae. tg, Whole perpen- 
E TAA the Bale } Tro rhe oh 4 a Ki 

dictar Height s ve the bale #2 g be equal to the hogh &UDOVE 77 g (3) 


Now becàule the leier Vart isto be lad next to x, therefore divide w q in o 
fo that #zo may be toog asthe Line J, to the Line a; and then drawins 
the Line $o, the Plan wil be divided as required. i 


OR COL, FT R Bie, S 


a ARA 
e 7 Pro jl ni 
en, and le L I 
required to divide t eZI Par e othe 
as the Line @ ts the Line a Rigl i wh 


hrough which Sides the Line of Patition sgr mutt 


Point g. (1) Confid 
id ; i 
pafs, which inthis Example are the Sides z & and « which continue to meet 
i À 


ino. (2)Find the Baie of a Triangle equal to the given Trapezia, whofe 

pendicular nmay be l to the Perpendicu t 10 p, as the Ba 

p, which divide in w. fothat va may be tov 9, : 7, is to the 

b. (3) Through the Point g draw the | nd 

the neareit Diitance trom the Point g to the Bale o p that nca lee 

tance, 18 to the neareft Diltance from the Poir the Bate o p; fo is the 

halfot ow, toe v7, whith et fiom o tom, and fi l 72 l parallel to 
ke ] wm O oe fe . a S + Sart ie te 

ok, cutting g/ind (4) Take the Square of D g, n the Square ot g (which 


in the right-angled Tieage de /, isde, which fet fiom tor, and from 
the Point? through the i uint q, draw the Line of Partition? g s, which will 
divide the Tiapezia mto iuch two Parts as required 


PRO 
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PROBLEM XVII. Fig. XL 


To divide a Plan according to any Proportion given, with a Lin 
a Point affigned in any of the Sides, and to lay the Part 
a Place appointed. 


SurrosnAzk/ig bea Plan given, and m a Point affigned ir 
from whence a Line | is to be drawn, to divide the Plan into Parts in Pr 
one to the other, as the Linea to the Linc b, and to lay the greater Part next 
to h (1) Confider to which Side the Line of Partition muft be drawn, which 
in this Example is g, which increafe both Ways towards r and s. (2) Find 
sr, equal to the Balè of a Triangle, equal to the given Plan, whofe Perpendi 
cular is the neareft Diltance from the Point 7, on that B (3) Divide that 
Bafe in p, as the Line æ to the Line 4; and becaufe the greateit part muft be 


laid towards %, therefore fetthe greater Segment of the Bate from r to pand 
draw the Line # p, which will divide the Plan as required. 


PROBLEM AIX. Fig, XIL 


To divide a Plan according to any Proportion affigned be tween two Sides, with 
a Parallel to a Line given, and to lay the Part requived towards a place ap- 
pointed, 


Surrosnthe Plan bgc d /u i be given to be divided into two parts, in 
proportion one to the other, as the Linc o, to the line p, with a Parallel to the 
Line 24, and to lay the lefler part next to #. (1) Confider through which 
Sides the Line of Partition muft pals, which in this Example are the Sides 
za and d f, which continue until tl . (2) Hind gx, the Bafe of a 
Triangle, equal to the given Plan, whofe Perpendicular is equal to the near- 
eft Diftance from the Point d, to the Bafe zz. (3) Divide that Bafe g x in zz 
fo that e m be to m ¥g, as the t c line o; and fet the lefler Segment, 

int d draw 


Lin e p to th 
from g to m, neat to u (becaufe it is fo required). (4) From the Po 
(5) Find 


the Line d &, parallel to the given Line a 4, to cut the Baie zz ink. 
a mean amine between x #2, and x 4, which is xf, (6) From the Point 7 
draw the Line /¢ parallel to k d, which will divide the given Plan into two parts 
with the teller next to z, as required, 


PRO BL BoM AO Pig. AL 


A Triangle as bi e being given with the Trian 
Side e m is o continued out at pleajure towards l, to find a 
Point in the Side he, as he fr om whence a ‘Pa rallel drawn to hi 1, a5 g k, 
and another to o m, as g n, in fuch for t, that the Part ki bg cut off 
be equal to the Part gu o m taken in; that is, that the Trapezia 
may be equal to the two Triangles h ze, ando me, taken together 


le ome adjoining to it, whofe 


itp po 


(1) Finp a mean Proportional between 4 e, anda Perpendic cular on /e from 
the Angle z, as b c3 al lo a mean Proportional between o e, and a Perpendicular 
ono e, trom the A ngl em, asac. (2) Add the Squares of thefe mean Pro- 
portionals into one Square, whofe Side is 2a; divide the Side % e in Power, as 
eo, toits Perpendicular from mm; {o that, as the Perpendicular from w, upon 
his Bale oe, is to o es jo is the leffer Part of the Power of 4 ¢, to the To 
of be, being fo divided; which lefler Part in Power is the Line ¢ d, whofe 
Square being added to cate Square of &c, their Sum is equal toa Square, 
whole Side is ba, (3) lf b d give b a, what will b e (which is equal to bf)? 
Anfwet, £2; which take and ie from e tog, upon the Side /e. (4) From the 
Point g daw ge parailel to z, and g# parallel to o 7; then will the Trape- 

Zia 
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a 


zia b 2k ¢ cut off, be equal to the Trapezia g xo m taken in; and confequent- 


ly the Trapezia & g z e will be equal to the Priangle 42 e, and the Triangle 
o m e, as required. 


PROBEL ANL Pg 


There is a given Plan, as dbc bl, and in the Side b n is a Peint, at c, fron: 
whence tis required to draw a Line, as c f, to cut aff two Triangles b de, 
aud bg f, and to lake in the Triangle d eg equal ro them both. So that 
the Trapesia cn f l may be equal to the given Plau dbc be. 


(1) Repece the given Plan mto the Triangle «x / equal thereto; and from 
the given Point e draw the Line cf, foas to make the Triangle & J Z equal io 
the Triangle ac k, then will the Triangle deg taken in, be equal 
Triangles bc d, and bef left out, and confequently the * 
will be equal to the given Plan required. 


to the two 
emia ofa 7 


Plate CCCCLYN. The Divifion of Geonietrical J igures, by VINCENT 
Wina, with Decimal Arithmetick lineally denaiuflvated. 


PROBLEM L Fel 


To divide a Rieht-line (as c) given into two fuch parts, that [ail have fih 
Proporticn, as the Line b to the Live a. 


(1) Maxean Angle as f dg at pleafure; make dg equal tothe given Linc ce, 
alfo de equal to the Line 4. and e f tothe Line®. (2) Join / g, and from the Point 
e draw the Line e b parauel to fg, cutting 


£s 


dg inh; thenas de isto ef, 
fo is dh to bg, which are the Parts divided as icquired. 


PROBILE M Pe M 


5S 


To divide u Right line (asd f) in Power, according to any Proportion given : 


Suppoje as the Line a is to the Line b. 


(4) Divine the given Lined fin e, fo that the lefler Segment d e may be 
to the greater e f, as the Line a is to the June 2. Bifect df and on it de- 
feribe the Semicivele d cf, end from the Pome e rave the Perpendicular ec; 
alfo draw the Lines de,e 7, which two Lincs together are equal in Power to 
the given ine d the Power of ¢ f is in fuch Proportion to the Power 

to the Line æ, which was required. 


0 


ed, asthe lu 


PROBLEM IL rig W 


To divide any Triangle given (asc df) according to any Proportion required (asthe 


Line a, is tothe Line b)ty a Line drawn from d, an Angle afjigned. 


7 


Divipethe Bale cf ine, fo thate e may Le to e f, as the Line 


ay is to 
the Line b, and then diawing the Line de, the Triangle is divided as required. 


PCO Bie N Me Bie N 


From a givenTriangle as m D k, tocut off any pai t, by a Line drawn, from either 
of its Argies. 

Suerosxrthe Area ofthe Triangle be equal to 372 Poles three 4ths, 

and the Sided f, 42, and ts 1equned to cut off go Fules with a Line proceed. 

ing from the Angie 4 To perturmthis, fay, H 372 three 4ths, the Area oy 


ihe 
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the whole Triangle, give 42 for its Bafe, how much of that Bafe, in the fame 
Parallel, will 90 require ? Anfwer, 10 734; for as 372 three 4ths is to 42, fo 


is 90 to ro tss which fet from k towards mz, as to 4 and draw the Line 21: 
then will the Triangle b/&k be equal to 90 Poles, as required. 


PROBLEM V. Fig V. 


To divide a Triangle, according to any Proportion given, by a Line draun 
parallel to any of the Sides afignea. 


Sureose ag f be a Triangle given, and ‘tis required to cut off three sths by 
a Line parallel to a g. (1) On the Line æ f deferibe the Semicircle g bf 
and divide æ / into five equal parts, according to the greater Term. (2) On 
c, which is the third part from /, let fall the Perpendicular c D, and draw the 
Lines f, make f b equal to £4, and from the Point & draw a Right-line pa- 
rallel to ag, as b2, then will the Triangle $z f contain three sths of the Tri- 
angle a g f, as required. 


PIR O iLE MeV Bis. Tv. 


To divide a geometrical Square, (as adgf) according to any Proportion af- 
figned, ly a Line drawn parallel to one of its Sides. 

Suprosz the Square contain 676 fquare Poles, and "tis required to cut off208 
bythe Line bec. (1) Find the Side of the given Square, which here is 26, and 
then fay, If 676 requiresa Length of 26, what doth 208 require? Anfi Gi, Sg 
for, as 676 is to 26, fo is 208 to 8; therefore fet 8 trom a to b, and from g 
toc, and draw $c; then will the Paraliclogram a6 de be equal to 208 Poles, 
as required. 


PROBLEM YIL Fig, V. 
From an irregular Plan (as pmikn Lq) to cut off any parts reguired. 


'Tıs required to cut off 420 fquare Feet by a Line drawn from the Angle 
7 to cut the oppofite Side. (1) Meafure the Area of the Trapezia 72 Zp q 
which contains 324 Feet; alfo meafure the Area of the Triangle z Zo, whole 
Area 135, added to the former, is equal to 459, which being 39 Feet more 
than the part to be cut off, therefore, from the Tviangle tli, cut off 39 
Feet, according to the 4th Problem hereof, which is the Triangle z Za, and 
the Remainder # z 4 with the Trapezia 72 / pg, is the parts cut off, as re- 
quired. 

Note, This and the following Problem will be better underftvod, when The 
Menfuration of Juperficial Figures, &c. is learned, which will be comprifed 
in Vou. I. 


PROBLEM VIL fig V 
To divide a given irregular Plan into any equal parts required. 


Suppose soZuw be given to be divided into two equal parts, the Area of 
the Whole being 7os fquare Feet, whofe half is 352, I half. (2) Meafure the 
Triangle @ s w, and its Area will be found to be 290, which taken from 352, 
t half, the Remainder is 62, 1 half. (2) Take 62, 1 half from the Triangle 
o £ w, which is the Triangle or w, which with the Triangle os w is one half 
of the Whole, as required. 

By the fame Rule any geometrical Figure, be it ever fo irregular, may be 
divided into as many parts, and of any Quantity, at pleafure. 
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IL ADDITLON of Decimals. 


Tus Addition of Decimals is the fame, as of whole 
Ayvithmetick, carrying onc tor every ten, as is evident by tl 
ample. 
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mS AIP IE L me wiil 


1 
ab equal to 1 i OO P 
bs q 2+/ which is equal to the Line żk, 
: cd equal to 2,5 : PR K ? 
Add together the Lines < ? becaute v kis equal to ah, ma to 
2 e f equal to 1,7 a : 
i ca, Imtoef, md i? wg 
g b equal to 2,9 = 


and their Sum is 8,5 


ab S 1,9 
in Fig. VII. the Line <fequs (ie 22 
ef 0 48 


their Sum is 10,0 
ii, SUBTRACGCTIOCN wf DaraS 
Tus Subtraction ot Decimals is the fame, as of whole Numbers. 
iP SS NOM RL L Ke IDS. | 1B, A MIP ils 1, TE OSS, 


From the Line a2, equal to 4,7 | From the Line æ 4, equal to 
Take the Line c d, equalto 2,9| Take the Lime c d, equal to 


= 
35) 
2 


9 
A 
33 
Remains the Line ¢ f, equal to 1,8| Remains the Line e f, equal to 1,6 


WV. MULTIPLICATION @ Decimals 


MULTIPLICATION of Decimals may be performed, either as whole Num 
bers in Vulgar Arithmetick, and from the Produét cut off as many Figure 
towards the Right-hand, as are Figures in the two Fractions; or in the {ame 
Manner as Duodecimal Multiplication, but with this Difference, that whereas 
therein the Products of the Feet multiplied into the Inches are divided by 32, 
the Number of Inches in a Foot ; fo here the Product of the Integers, mul- 
tiplied into the decimal parts, muft be divided by 10, I0o, &c. the parts, 
into which the Integer is divided. Í 


EXAMPLE I. According to whole Numbers in Vulgar Arithmetick. 


Multiply 9,6 
By D4 


384 
450 


Produ@ 371/84 From which cut off the two Fi- 
gures 8 4 towards the Right-hand, becaufe there are two Figures in the two 
Fraétions of the Multiplicand and Multiplier, væ. ,6 and „4, and the Product 
is 1,84. 


EXAMPLE IL According to Crofs Multiplication, 


Multiply 9,6 
By 4 


45 
320 
336 


2,4. 
51,84. 


(1) Mul- 
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(1) M y Feet into 9 Feet equal to g5 Weds, SAN arc the 
Squares in Fig. IX. (2) Multiply $ Feet into 6 tenths, wl 
Ielozrams s, s, &c. equal to 30 tenths, or 3 Int me (Qh Multiply 9 Feet in- 
to 4 tenths, Which are the Parailelogranis 7,7, &c. conual cto 34, OF 3 times 
10 equal to 3 Integers and 6 parts, which fet dow n, tsabove, under Feet and 

its. (4) Multiply the parts 4 into 6, (Which ts the { arallclogram hf ag) 
id the Product is 24, equal to 2 parts and 4 feconds, which place under parts 
and feconds, as in che Example. (5) Add together the Whole, carrying r 
for every zo, and the Sum F184 ts the Product required, and which is 
the fame, as that above produced by common Mualeiplication, in Example L 
But it is here to be obferved, That altho’ this kind of Multiplication may be 
performed as by Example I. yer, as that Way or Method doth not demon- 
{trate how the Produce arifes, which is done by this lait Method, 1 muft 
therefore (withovt regard to its being my own Enventien) recommend it be- 
fore the other, as being wholly demontftrative, and cqually as eafy as the 
former. 

As the Dimenfions of the feveral Works in Baildings are meafured either 
ly Feet and Inches, or Feet and decimal parts cla Foor, and are fquared ac- 
cording to the preceding Rules in duodecimal ol decimal Multpieatiens and 
as my Defign herein is only to exemplify thofe R 
ing of Menuration, when we come to that p 
fis TA 


arcat 
grca 


icl’ are the Paral- 


1 
I 


es, lor the well underitand- 

eni » I thalinot proceed to Divi- 

&c. ef Decimals, which is common in aimoit every Author of Arith- 
(3 ~). 


merica: Lracks, and of very little, or no Ule in Menfura m, When known. 


Plates CCECL A! COTATI. CCCOLAmIL. CCCCLAIV, The 
geonictrical Conflruction of the Twenty-four Letters of the Alphabet, 
by Mr. Ropertr West. 


ces} 


RHAPs it may be thought, that to teach the Horn-bo sk at the Conclufi- 
v be ablurd and needich ; but if we ce niider the great Dif- 
Workinen are put to, to proportion letters of inferiptions, ec. 
much above the Level of the Eye, it will appear to be a 
ful Inttruction, The Methods hitherto practifed have been to make them 
either ata Venture, or by Trials of Letters of divers Magnitudes firit made, 
and then placed up againit the Building, where the Infeription, ge. is requir- 
cd, which they have e:ther increated or deereafed in Magnitude, as their Judg- 
ment directed them, An Inftance of which was done, for to find the Height 
and Prope: tien of the Letters of his Mujefty’s Name and Dare of the NGAP ge 
gainit the liontipiece to the Meu/e-Stables at Char ing-( and (if I mit 


POHHECITY | 


take not) by the Direction of the Board ot Works, or at fe of their Sur- 
vevor and Comptroller, who, ‘tis reafonable to knew not how to efect 
them otherwite: | fav, af tl and fuch like Inftances be corfidered. (of 
which | could enumerate ma to the eternal Shame of thole who have moft 


ttapidly undertaken the Direction of Works) it mu owed, that to teach 
them their Horn-beok by geometrical Rules, how at once to make thofe Let- 
ters propertionabic to any Height, will be doi.g them, and fuch part of the 
Publick, as may be defirous to know their Conitructions, a Service worthy of 
Thanks ; to which l proceed, 


I. Of the Letter A, Plate CCCCLX 


1) MAK® a geometrical Square, of Diameter equal to the given Height 
On thie Lethon, tode ir AL andl daw ihe [Der er and fg; draw cr; 
makee z equal toc ¢, and from edraw z s pelpendicular to r A 3 alfo from z 


draw 2 y parallel tor A, then is 13 r the Thicknels of the full Stroke, 13 7 the 
Thickness of the fine Stroke of every Letter, and yr the Projeétion of each Grace 
to 


The Principles of GEOMETRY. 429 


toevery Letter, whether right or oblique-angled. The Height of each Grace is 
equal to the fine Stroke, and which is neceflary to be fo, when J_etters are much 
elevated above the Eye; therefore draw the Line / 2 parallel to the Bafe r A. 
Now to form the Letter draw es; make Z v equal to sz and c v, draw 15 wv 
at the parallel Diftance of 13 7, alfo 11 p parallel toes, at the Diftance of the 
fine Stroke 13 y ; make the crofs Stroke 12 eqnal in Thicknefs to the fine 
Stroke, and wholly below the Diameter fg; and thus is the Letter form’d, 
the Giaces only excepted, which are thus perform‘d. 

Tue Projection of the Grace to every Letter, as aforefaid, i equal to the 
Line yr; therefore make g b, g Ds [NOs 2G WE Sy WOT OF By yn E 
qual to y r, and from thofe feveral Points raife Perpendiculars, as %4 
ol, ml, 86, 76, and 4'3, 1 4, interfeéting in the Points $, Z 6,2, whi 
are the Centers to the Curves of thote Graces. 


iL Of the Letter B. 


Detinears the broad Stroke with the Thichnefs and Protections of its 
Graces at Top and Bottom, as in the latt, which is alw avs to be obferved in 
evcry Letter. The Curvature of cach Grace here is deferibed on the Jnter- 
fections of the Perpendiculars e k and k /; and fo in like manner that at Bot- 
tom. Bileck acin, and draw s2 # parallel to the Bale; make 220 equal to 
the fine Stroke, and draw op parallel to m2; on a, with the Radius z 0, de- 
{cribe the Arch o g, and on %, with the Radius br, deferibe the well) ogs 
from gand s draw g v and s? perpendicular to the Bafe, which bitec by a 
Right-line, as wx, make xy equal to xs, alfo zI equal to z 2; on the 
Point 1, with the Radius r æ, describe the Arch 3 » und on the Point j, 
with the Radins y x, deferibe the Aich şs £, which completes the upper 
part; the under part is made by the fame Rule, as Infpection fhews. i 


UE Of the Letter C. 


Descrine a geometrical Square, as abcd, equal to the Height of the 
Letter, and draw the Diameter e fg b, and the Diagenals a d, b ¢; on the 
Center z, with the Radius ze, deferibe the Circle eh fe; make gk, i, im, 
zu, 20, and zp, each equal to the Thicknels of the fuil S through the 
Point g draw rs parallel to the Side b a, which terminatcs the Top of the 
Letter ; with the Radius p $, on p, deferibe the Aich ¢ kw; bifcét the Arch 
weiny, alfo eg in z, alloxf in t, and draw Lincs from the Points y = and 
I to the Center 25 on the Point #, with the Radius #7, deferibe the Arches 
#2 and v3; onthe Point 27, with the Radius #22, deferibe the Arch Dh, 
and on o the Arch 3 53; on the Point a2, with the Radits əx 5, defcribe the 
Arch 5 6; on the Point 4 with the Radius 74, defcribe the Arch 4s ; draw 
b q continued to cut a bin 7; onthe Point g, with the Radius g 8, defcribe 
the Arch 89, and trom the Point 9 draw the Line 9 2; on the Point 9, With 
the Radius 9 10, defcribe the Arch ro 7, which completes the Letter, 


IV. Of the Letter D. 


Mare the full Stroke and its Graces, as Letter B; bifeét its Height by 
the Line a b, alfo bifect ac ind, on e defcribe the Arch df, and on E the 
Arch bz; from the Points 2 and f draw the Lines ż & and fZ parallel to the 
full Stroke ; make & 7z equal to b 4, and mp equal to mo; on the Point nt, 
with the Radius ġ 4 defcribe the Arch g br, and on the Point p, with the Ra- 


dius #0, the Arch s 7 ¢, which completes the Letter. 


5 P NEOs, 
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V. Of the Letter E. 


Maxe the full Stroke with its fine Strokes and Graces, as before ; bi- 
fect the Height by the Line a b parallel to the Baie; make c dand fg equal 
to fe, and draw fd, which terminates the Extreams of the Letter ; make 
ih and kd, the Depth of the Graces, equal to the Breadth of the full Stroke, 
and turn their Curves as before; draw gc cutting a bin xz, through which 
Point draw zo parallel to the full Stroke; the Thicknets of the Tongue is e- 
qual to the fine Stroke, placed equally above and below the Line a4; the 
Graces are of the fame Dimenfions, as thofe of the Top and Bottom of the 
Letter. 


VI. Of the Letter F. 


Tuts Letter is the fame as Letter E, the Bottom excepted, which hath 
its Graces as before. 


VIL Of the Letter G, Plate CCCCLNIT. 


Tue upper part of this Letter, @ bcde, is the fame as Letter C, and the 
Remamder is thus deferibed: The Diagonal fg, and the Perpendi- 
cular bb being drawn, make ¿k equal to the full Stroke; from / draw 
İm parailel to the Bale, and 70, the Thicknefgs of the fine Stroke, paral- 
lel to the former ; then deftribe the Graces as in Letter B; with the Radius 
7p, on 4 delcribe the Arch p 4, which compleats the Letter. 


VHI. Of the Letter EL 


Tur Diftance of the inward Lines æ b of the two full Strokes are equal to 
half the Height of the Letter, as c d ; the erofs Bar equal to the fine Stroke, 
fet equally above and below the middle Line de, and the Graces as in Let- 
termi 


IX. Of the Letter 1. 


Tuis jetter is only the full Stroke with its Graces, as the Letter B. 


X. Of the Letter K. 


Toe firft part is the fame as the preceding Letter I, whofe Height is bifect- 
ed inc; make ad equal to dc, and draw the line cd, and make ef parallel 
thereto, at the Diftance of the fine Stroke; make bg equal to bc, and draw 
the Line cg; make z parallel to cg, at the Diftance of the full Stroke ; fet 
off the Graces from k Z and ma, and compleat their Curves, as in the oblique 
Graces in Letter A. 


XI. Of the Letter L. 


Maxe the full Stroke as the Letter I, and the Projection of its Bottom equal 
to half its Height, with its Grace the fame as Letter E. 


XIL Of the Letter M. 


Maxe a geometrical Square, as 4 bcd, equal to the Height, draw the fine 
Stroke ae cf on the Left, and the full Stroke gid on the Right ; bifect 
fA 
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fb ind, and draw the Line #27, and make zó parallel to m2, at the Diftance 
of the full Stroke; draw 77, and go parallel] thereto, at the Diftance of the 
{mall Stroke, and making the Graces as the Letter B, the Whole is com- 
pleated. 


XIV. Of the Letter N, Plate CCCCLXHÍI. 


Divine the Perpendicular a into 4 equal parts; make 4f equal to bc, 
and draw f g parallel to æ b; make a Zb k and bgif each equal to the fine 
Stroke, and draw the Lines Z4 and 42 ; draw the Line 72 f, and parallel there- 
to the Line # o, at the Diftance of the full Stroke, and then, making the 
Graces as the Letter B, the Whole is done. 


XIV. Of the Letter O. 


To: form this Letter, make the firft part of the Letter C right and re- 
verfed. 


XV. Of the Letter ie 


M axe the fnll Stroke with its Graces, as in Letter B ; bite its Height in 
b, and draw bc parallel to its Bafe ; fet the Breadth ot the fine Stroke equally 
above and below the Line 4r; make ad equal to 4 e, and f b equal to fg, 
and draw the Perpendiculars be and d 2; bife& dein k, and draw the Line 
k 7 parallel to the Balt; make km equal to Hk, and pz equal to p o; on the 
Point m, with the Radius 7% k, deferibe the Arch g kr, and on 7, with the 
Radius zp, defcribe the Arch $ p 4, which compleats the Whole. 


SVL of the Letter Q. 


Fırsr make the Letter O, as before dire@ed; bifect ab inc, and draw 
the Line cd; bifect the Arch dc inf, and draw fto the Center g; on the 
Point d, with the Radius @z, defcribe the Arch b$, and on the Point c, with 
the Radius c k, deferibe the Arch $ /; with the Radius 2, on the Point 4, 
deferibe the Arch 7#, and on # deferibe the Arch pz, interfeCting m2 in 7235 
on the Point z, with the Radius z 4, deferibe the Arch #22; on the Point 0, 
(found before) with the Radiuso a, defcribe the Arch 7 4 » hich compleats 
the Whole. 


XVH. Of the Letter R. 


Mare the Top and left Side as the Letter P; bife&t ab in c, and draw ed 
parallel to the Bafe ; from the Points e g (found before) draw e/ and g / per- 
pendicular to the Bale, cutting cd in f and 4; on A, with the Radius gz, de- 
feribe the Arch 7k, and on f, with the Radius em, defcribe the Arch 703 
make o p equal to Hf, and kd equal to fo; on the Point p, with the Radius 
po, detcribe the Arch oq, and on æ, with the Radius k d, defcribe the Arch 
kg, which compleats the Whole. 


XVIU. Of the Letter S. 


Draw a geometrical Sqnare, as abcd, with its Diagonals æ b and de, alfo 
the Diameter e f; make g 4 equal to the fine Stroke, and 42 equal to the full 
Stroke ; make e k and /f cach equal to the fine Stroke ; bifect e b in m, and 
kiin 2; on m, with the Radius  @, defcribe the Arch p e b, and on x, with 
the Radius zk, the Arch kqz; on m, with the Radius m k, deferibe the Arch 

ras 
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a ee 
kr; draw the Line + s from the Point 7 
k parallel to the Bale; draw th 
defcribe the Arch w ¢, which finifhes the upper 

in y ; onw, with the Radius w 2, deferibe the Arch ; 
y b, deteribe the Arch b 1 USO AS, Witty Ee eds 
from the Point 2 draw the Line 2 3 perpendicular 
/ 4, then on the Point 5, with the Radius + 6, deter 
conipleats the Whole. 


> Line s a2, and on v, witl 
3 2 


XIX. Of the Letter T Viges@ec Cinna 


/OMPLEAT a geometrical Square, as a bed; draw the Diameter ef and 
8 4 u dg > dran y, 
fet the Breadth of the full Stroke equatty on cach Side, and dian 


A 
gband zk; make Zn parallel ta æ $, at the Diftanee of the fne S 5 
the Graces of the Top as in Letter HE, and thofe at Bottom as Letter B, 


AX. Of the Conf 


i 
nant Letier V., 


Tuts Letter is no more, than the Letter A inverted, with it 


uy 


AIL Of the Vowel U. 
Make the full Stroke z bc d, and divide a ¢ into « equal parts; make ah 
equal to ag, and draw the Line fi perpendicular to the Pafe; draw 47 pa- 
rallcl to Az, at the Diftance of the fi ne Strokes bifeét czin y z, and on #7, wi 


th 
the Radius we, deferibe the Arch c #72; through the Pome wz diw ap paral- 
lel to the Bafe; on x, with the Radius z o, defcribe the ch oap: bilcet 
di ing, and draw q r perpendicular to the Ba 25 Om, n Wie E Sas 


deterive the Arch sv, and then, compleating the Glaces, the 


XXIL. Of the Letter W. 


Make the Confonant V, as dp a; bilet abinc; make another Con 
fonant V, whole {firit Line e f thall interfeet the Line ap in ¢, which com 
pleats the Whole. 


NAHE Of the Letter N, 


CoMPLrat a gcometrical Square, as abed, and draw 


litt 
fli 
both } e pendicular to the Bale; draw fpand zo, which are t 
of the Stiokes of the Letter; fet the full Stroke e 1 
/ p, and draw the Lines gr and sz ; det the fine Stroke cau uly on each Si. e 
the Line xo, and draw the Lines ow and x y, why h, with the Graces com- 
pleated as in Letter A, compieats the Whole. 


ano the Diagonals g e and e b of th 


@bhsh; on e with the Radius e é, deleribe the A tch 


>the Taine 


ANI, Of the Letter Y. 


t Square, as abed, at 


a geome 


I draw the Diameters e, fe p: 


on 2, with the Radius e b, dcleribe the Arch bze: bitez in & 2e, with 
the , delcribe the Arch A Ap; draw the Lines x nich he Arch 


in the Point wz, and 29 touching the Arch in the i 
to #7, at the Diftance of ihe fuil Stroke, and sp 
{tance of the fine Stroke; ‘et the Breadth of the full $ 
the central Line e /, as z v, ant draw the Lines w z 
Graces as in Letter A, and thule at Bottom as 


rs parallel 
at the Di- 


on each Side 


ke the upper 


aN 


The Principles of Gromer RY, 433 


AAV, Of the LetiemZ, Plates CCCCLXV. CCCCLXVL 


CoMpiere a geometical Square, as a, b, c, d, and make the Top and Bot- 
tom Strokes equal to the fine Stroke ; let the Fulne& of the full Stroke, from 
b toe, ande to f, and draw the Lines e e, and b f; then completing the 
Graces, as in Letter E, the Horz-book is completed as required. 


Plates CCCCLXV. CCCCLXVI Of the Geometrical Conftruttions 


of Hour - Figures for Clocks and Sun-dials, by Mr. ROBERT 
West ` 


Tue uppermoft Figure of this Plate contains three Examples of Hour- 
Circles for Clock-Dials : The firft is the Manner of proportioning and divid- 
ing the Marginal Circle into twenty four Hours, with a Circle of fixty Mi- 
nutes on its Limb, as follows. 


J. To proportion the Breadth of the Margins. 


(1) Tur Diameter æ x being given, divide the Radins a 7z into four equal 
Parts, of which the outermoft (a /) is the Breadth of the Margin. (2) Sub- 
divide æ f into four equal Parts, of which the outermoft (a 6) 1s the Breadth 
of the Minute Circle. (3) Divide df into two equal Parts in e, then is e Hf 
the Breadth of the Circle for the Quarters of the Hours, and the remaining 
Part 6 e is the Circle for the Capital Figures. The ThicknefS ot the Divifio- 
nal Lines of the Circles ab and e f are each equal to one 4th of e f, to be fet 
off from æ towards b, and fiom & towards g ; alfo e towards f, and from f to- 
wards e. (4) On the Point , with the Radius 2 a, mb, m e, and m i 
defcribe the Circles æ b, e f with their Thicknefles, as aforcfaid. 


U. To divide the Hours aad Minutes, 


(©) From the Point f divide the Circle £ into twer y four equal Parts and 
from the Center 7 draw Right lines through cach of the twenty four } nts, 
continued through the Marginal Circle be, which are the central Lines of each 
Figure. (2) Subdivide each of the twenty four equal Parts m tie Ciicle e, into 
four equal Parts, for the Quarters of each Hour, and make the Divifionary 
Strokes in ThicknefS equal to the circular Lines (3) Divide the outer 
Circle æ into twelve equal Parts, which are the Places for Fe USL, My, Bey oes, 
Minutes, and which being each fubdivided into y equal Parts, gives 60 Minutes 
in the whole. 

Tae fecond Example is the Manner of dividing a Circle of 12 Hours with- 
out Minutes, as follows. 


L To proportion the Breadth of the Margin. 


Tue Diameter f o being given, divide the Radius f m into three equal 
Parts, and / b, the outer Part, will be the Breadth of the Margin: Divide 
f 4 into eight equal Parts, and gb, the innermoft, is the Breadth of the 
Circle for the Quarters, and the Breadth of the circular Lines is one 4th of 
g h, tobe fet off from 4 towards & from g towards 4, and from f towards & 


S OL : mo 
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IL. To divide the Hours. 


Divipe the Circle f into twelve Parts, and draw Lines to the Center. mt, 
which are the central Lines of the Figures; and then tubdividing each Part 
into four equal Parts, completes all the Divitions required. 

Tue third Example is the Manner of dividing a Circle of twelve Hours, 
with a Circle of 60 Minutes on its Limb, as follows. 


I. To proportion the Breadth of the Margins, &c. 


(1) Taz Diameter b p being given, bifeét the Radius 4 m ine; make & 7 
equal to one 4th of & /, and & / equal to t halt £2; then the Remainder z is 
the Margin for the Hour Figures, é / for the Quarters, and 4 7 for the Minutes. 
(2) Set off the Breadth of each circular Line, and divide the Quarters and 
Minutes, as in the firit Example. 


N. B. The Diftance Letween the Extreams of cach Figure, and the circular 
Lines of their Margins, in every Exan.ple, niutt be equal to the 
ThicknelS of thofe circular Lines. 


Tue Letters that exprefs the Hours, are the Capitals 1, V, and X, which 
are thus formed; (1) The Letter I, hath its Breadth equal to one 8th of its 
Height, and the Projection of its Graces equal to one half of its Breadth, (2) 
To form the Letter V, divide its Height into eight equal Parts, and diaw the 
central Line c d, with the Line > / through the Head of the Figure at Right 
Angles to the central Line ; make cf and ¢ % each equal to one one 4th of the 
Height, and from the Ports b and f draw Lines to the Point d; draw g ż 
parallel to $ dat the Diftance cf the full Stroke, which is one 8th of the Height; 
alfo draw 7 é parallel to æ f, at the Diftance of one 4th of the tull Stroke. 
The Projection of the Graces are the fume, as thoie of Figure I, and are de- 
feribed as the oblique Graces in the Alphabet. (3) The Letter X, for theie. 
Ufes is thus formed, eve. Divide the Height into eight esual Parts, as bė- 
fore, and draw the central Line a 4; make a /, b m, each equal to one 4th of 
the Height ; on the Points / 7, with the Radius equal to the Breadth of the 
full Stroke, detcribe the Arches # and o, and draw the Lines # mw, and Žo; 
Bifect Jz in p, and o win g, and draw p g the central Line ot the Stroke ; 
make a rand % s each equal to æ p and b g, and draw the Line r s; fet the 
Thicknefs of the fine Stroke on each Side the Line r s. Laftly, Set off, and 
deferibe the Graces as before. 


N B. It muft be obferved, to place the Figuie to each Hour, equally on 
each Side the central Line of the Hour; as Fig. Vi in Example H. 
is on cach Side of the Line / g 7. 


P S. To find the Height of Letters at any Height above the Pye, vide 
the Word Leéfer in the Index. 
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L O N Numeration, or the Manner 1V. On Multiplication iB, ay 
of expreffing Numbers and V, Ox Divifion > 6y 
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Lrer, L Geometrical Definitions, Plate 1. 


Pag. Pag. 
Pros, 1. Of a Point ira Pror 23. Of the Segment of a 
2. OF a Line S Circle lh 
3. Of a Right-line _ OF the Chord Line of "7? 
4. Of a Circular Line l an Arch \ 
s. Of the Circumference +713 K Ok die Equilateral% 
of a Circle \ : ‘Triangle 
6. Of a Curve Line 27. Of an iede Triangle 
7. Of Curved Lines 28. Of aScalenum Triangle 
8. Of Right-lin'd Angle Lig 29. Ofa Right angled ace ‘120 
9. Of a Spherical and a angle A 
mixt Angle 30. Of an Amblygonium | 
10. Of the Increafe and? Triangle 


A 


gles SIIS angle 


Quantity of An- 31. Ofan Osygonium Tri- | 
rr. Of Degrees and Mi- 3 


31. Of the Legs, Bafe, Per-? 


nutes J pendicular and 

12. Of the Meafurre of An-1 Hypothenule of |ra1 
gles a Right angled ? 

13. Of an Acute Angle Triangle | 

14. Ofa Right Angle S117 32. Of the geomet. Square | 

1s. Of an Obtufe Angle | 33. Of the Diagonals of ay 

16. Of the Complement of| Square 
an Angle 4 34. Of the Diameter and į 

17. Of a Perpendicular 118 Center of a Square 

18. OfaCircleand itsCenter | 35. Of a Pentagon, Hexa- 

19. Of the Diameter of a | gon, Septagon, 122 
Circle Ottagon, Nona- 

20, Of theScmidiameter or $119 gon, Decagon, 
Radius Undecagon, Duo- 

21. Of aSemicircle decagon 

22. Of the Sector of a Circle J 36. Of a Superficies i 


251, (OW 


The CONTENTS. 


>. Of a Trapezia, Parallelogram, Oblong or long Square, Rhom 


Pros, 3 et A ! 
bus, Rhomboides, and of the Altitude of Figures 
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ç123 


Lerecrure IL Geometrical Problems, Plate 2, and 3. 


Pros. 3. To make aScale of equal Parts reprefenting luches, Feet, Yards ge. 322 
2. To draw Right-lines of determinate Lengths, to reprefent any) 


Number of Inches required, and to mealure Raght-lincs| 


by the Scale of Inches o 
3. To make a Scale of Feet and Inches, and to draw Right-lines | 
reprefenting any Length required | 
4. To defcribe an Equilateral Triangle z 
y. To divide a Right-lineđ Angle into two equal Parts Cag 
6. To bifect a Right line $ 
=, To erect a Perpendicular inor near the Middle of a Line 
8. To erect a Perpendicular at the End of a Right-line by di-S > to 
vers Methods i 
. To erect a Perpendicular upon a Convex Tine 
10. To erecta Perpendicular upon a Concave Linc,in or near its Middle! 131 
11. To erect a Perpendicular on the End of a Concave Line 5 
12. Toerecta Perpendicular onthe Angle of an equilat.or HocelesTriang. 
13. To let fall a Perpendicular upon a Right line,on or near irs Middict13z 


14. To let fall a Perpendicular upon a Right-line,near one of its Ends 
iş. To let fall a Perpendicuiar on a Concave Line 

16. To let fali a Perpendicular on a Convex Line 

i-. To make an Angie, cqual toa given Angle 

18. To make an Angle equal to a folid Angle given 


4 
wo 
Ww 


cee To draw Right-lines parallel to Right-lines 


21. Tomake a Right-line equal to a Right-line given 


HoH 
Ww w 


exes 


4 aren pee : y =x 
aero divide a Right-line into any Number of equal Parts 
aoe y a “ . 
24. To divide 2 Right-line into any Number of unequal Parts in the 


fame Proportion as another Line is divided 

25. To compleat a Circle, having a Part given 

26. To find the Center of a Circle 

27. To divide an Arch-Line into two equal Parts 

28. Todivide the Circumference of a Circle into 32 equal Parts 

29. To continue a Right-line given . 

o. To draw a Right-line between two Points with a Ruler, whofe 

Length is equal but to half their Diftance 

31. To defcribe a Segment of a Circle, to contain an Angle given 

22. A Circle being given to cut from it a Segment, that thall con- 140 
tain an Angle given ? 

33. To draw a Chord Line in a Circle, equal to a given Line ) 

34. To cut froma Line, any Part required TAI 
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Lecr, IIL Ox the Generation of regular geometrical Figures, Plate 4. 141 


Leer. 1V. On the geometrical Confiruttion of Juperjicial Figures, Pl. 5, 6. 


Pron, 1. To defcribe an Hoceles Triangle 
2. To defcribe a Scalenum Triangle 
3. To deferibe a geometrical Square 
4. To deferibe a Parallelogram 
y. To detcribe a Rhombus 
6. To delcribe a Khomboides 144. 
To 


143 


EAT SATS 
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Pros. 7. To defcribe a Trapezium 2 
8. To defcribe a geometrical Square having the Difference be->P. 144. 
tween its Side, and the Diagonal given g 
Ie e 
T To defcribe Ovals and Ellipfis by divers Methods to A 
t2.) 
ig. To defcribe a regular Curve within an irregular Trapezium 
iy. To trace the Circumference of a Circle through Points, without 
haying any recourfe to its Center 
16. To trace the Circumfererence of an Ellipfis in like manner ) 
17. To find the Side of equilateral Triangle, geometrical Square, Pen-| 
tagon, Hexagon, Septagon, Octagon, Nenagon, and De-$149 
eagon, that may be intcribed within the Circumference of] 
a given Circle. | 
18. To make a regular Pentagon 150 
19. To make a regular Hexagon i 
20. To make a regular Septagon LISI 
21. To make a regular Octagon | 
22. To make a regular Decagon 
23. To make a regular Undecagon ee 
24. To make a regular Duodecagon r 
25. To defcribe all manner of Polygons ; 
26. To defcribe any regular Polygon by the Scale of Chords Sug 
27. A Right-line given, to find the Semidiameter of a Circle, ca i ` 
pable to infcribe any given Polygon, whofe Sides fhall be\ 155 
each cqual to the given Line 
28. To defcribe a Spiral Line 


13. To defcribe an Egg Oval 
i 


33> 


Lecr. V. On the infcribing, and circumfcribing geometrical Figures, Plates 6, 7. 


Pros. 1. To infcribe a Circle in any Triangle 

. To inferibe a Circle within a geometrical Square 

To inferibe a Circle within any regular Polygon 

To infcribe a geometrical Square, within any Triangle 158 

. To infcribe an equilateral Triangle within a geometrical Square 

To infcribe an equilateral Triangle within a Pentagon 

To inícribe a regular Pentagon within an equilateral Triangle 

To infcribe a geometrical Square within a Pentagon 59 

9. To infcribe a Penta-decagon (of 15 Sides) within a Circle 

to. To circumícribe a Circle about a geometrical Square > 

1x. To circunferibe a geometrical Square about a Circle 

x2. To circumfcribe a Pentagon about a Circle 

13. To circumfcribe a Circle about a Pentagon 7160 

14. To circuniferibe any regular Polygon, about another Polygon 
of the fame fort 7 

15. To circumfcribe a Pentagon about an equilateral Triangle D 
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Plates 415, 416. Modern Defigns tor Cielings 

Plate 


The CON TENTS. al 


Plate 417 to 479 inclufive. The Ornaments of Cupola’s, circular So-@P. 381, 
fitos, and coved Ciclings demonftrated 382 
Plate 429 to 434 inclufive. Various Defigns for Chimney-pieces by a 28 
Ed pi 

382 


vers Matters 
Plate 435 to 448 inclufive, Plans and Seétions of great Varieties of} 382 
Stair-cafes, with the Manner of kneeling, ramping, and iquatings to 


twilted Rais, fluting Newels, &c. i 395 
Piate 449 to 453 inclufive. Divers Kinds of pavements for Temples,? 395, 
Halis, KE 396 


Plate 4.54. Proportional Lines, and the Similarity of Figures demonftrated 307 
Plates ass, 456, The Reduction, Transtormation, and Equality of baat to 


metrical Figures demonitrated 4.09 
Plates 457, 4.58. Arithimetick geometrically demonftrated 409 to 417 
Plate 459. The Divifion of geometrical Figures demonitrated 417 to 424, 


Plate 460. The Divifion of geometrical Figures by Mrzcent Wing, alfo 
Decimal Arithmetick demonttrated 

Plate 461 to 464.inclofive. The gcometrical Con ftruétion of the Twenty- 
four Letters of the Alphabet, for the exaét writing of Infriptions 
Motto's, &t. againft Buildings, at any Height above the Level of = 
the Eye 

Plates 465, 466. The geometrical Conftru@ion of Figures for Clock 
and Sun-dials, at any Altitude above the Eye F 428 
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Dictionarial 


A 


I NORE X 


OF THE 


Principal Matters contained in the following W OR K, explain- 


ing all the TERMS of ART, 


in Theory and Practice, as ufed 


by Artizans and Workmen herein. 


AB 
USED by the Ancients numerically, fig- 
9 nified 5003 with a Dath thus, A, 5200. 
ABACUS, what ; the upper part of a Capital, 
as E, Fig. 47, and MNQ, (Sr. Fig. 46, Plate 
173 alfo vide p. 187, 210. 
ABBREUVOIRS, the Joints in Stone-work, 
as cg, di, f k, fg, Xe. Plate 32. 
ABUTMENTS of Arches, vide p. 352, Pl. 
hs 
ACANTHUS-Leaf, the firft kind of Leaves 
ufed to adorn the Corinthian Capitals, vide p. 287, 
Fig. E, Plate 185. 
ACCESSIBLE, that Objet that may be come 
to for any Purpofe required. 
ACRE of Land, its Length 40 Poles, 
—-— its Breadth 4 Poles. 
~—— its Quantity 160 Poles. 
ACRE’s Length in a Mile, League, Degree, 
or Circumference of the Farth, wide Table 1, 
» WG, 
P ACROTERES, little Pedettals on Pediments, 
as thofe marked 45, Fig: 3, Plate 33. 
ACROTERIA, Pinnacles ranged ona Tower, 
with a Baluftrade, or Battlements between them. 
ACUTE Angle, what, vide Dek 13, p.117. 
ADDITION, what, p. 17. 
geometrically demonftrated, p. 410, PL 
457. 
the Kinds, p. 17. 
~---—how performed, p. 17. 
———how proved, p. 29. 
—_—— of Integers, p. 15. 
-— of Money, P. 19,—22. 
——— by a new Method, p. 23. 
ot Feet and Inches 
———— of Yards, Feet and Inches J P. 30. 
of Fathoms, ¥ ds, Feet and Inch. 
p 


— of Rods and Feet 3 

-- of Chains and Links, 

——— of Tons, Hundreds, Quarters and 
Pounds, p. 33. 

-———-of Timber, Bricks and Lime, p. 34. 

- of Sand, p. 35. 

of Land, P 35- 

of Flooring, p. 36. 

of Gilding, A 

—-—— of Painting, hove 

of folid Yards, p. 37- 

of Time, p. 48. 

ADJACENT-Angle, vide Angles. 


A D 

ADJUST, to fettle, or ftate an Account of 
Dimenfions taken, or to conclude a Difference. 

ADMEASUREMENT, Dimenfions taken of 
Lands, Buildings, Ge. 

AGGREGATE, in Arithmetick the total 
Sum of divers Numbers added together, p. 99. 

ALCOVE, a Recefs within a Chamber for a 
Bed of State, which fhould be afcended to by 
three Steps, and divided off from the Chamber by 
a magnificent Arch, or Colonade. 

AL{QUOT-parts, fuch as are contained in a 
given Quantity any Number of times without a 
Remainder, as 3 is contained in 12, 4times ; 4 in 
20, 5 times, Se. not the 3’s in 13, becaufe there 
1 remains, ec. 

ALPHABET, how defcribed geometrically, 

. 426. 

ALTARS, from Altus, high, a Place facred 
for divine Worfhip in Churches, which are ge- 
nerally enriched with 

ALTAR-Pieces, Compofitions of Architec- 
ture, Painting, Sc. as that by Serio, p. 244, 
Plate 89. 

ALTERNATE-Angles, what, p- 123. 

ALTIMETRIA, the Art of meafuring the 
Heights of Buildings, Ge. 

ALTITUDE, Height, as the Altitude of a 
Figure, Sc. is the Height, or neareft Diftance 
from its Bafe to its Top, p. 123. 

AMBIT of a geometrical Figure, is the Sum 
of all the Circumference ; fo the Ambit of a 
Circle is all its Circumference 3 of a Triangle, all 
its three Sides ; and of a Square, all its four 
Sides, fc. 

AMBLIGONIUM-Triangle, vide Def. 30. 

. 120. 
j AMPHIPROSTYLE, a Portico ofa Temple, 
confifting of four Columns, as Fig. B, Plate 119, 

ANALOGY, the Relation which divers 
Things, as Numbers, bear to cach other; that is, 
as 5 isto 12, fo 10 isto 24, Ge. 

ANCHORS, or rather Darts, an Oinament 
introduced between Eggs, carved in an Ovolo, 
as Fig. K, Plate 324. 

ANCONES, the fquare Returns at the Angle 
of a Door or Window, as thofe in Fig. A, B,C, 
D, Plate 366. 

ANCIENT Orders, firit us’d, were the Dericé, 
Tonick, and Corinthian, p. 201. 


ANGLE, 


A DICTIONARIAL InpeEvy. 


ARN 
ANGLE, what, Del Soon: 
ma Fert, IB Sy e 
Spherical, Lye 
Pa Def. 9. 
en, eS 
—— Adjacent, or Contiguous, Tuch as have one 
Leg common to both A 
Angle a be is contiguous, or adj 
to the Angle dca, and the Le 


feb HIS 
S 


co n to both Angles. 
— ibn, 6 
=e, posi 13, 4, 15 e 
— Obiufe, 


— Oblique, thofe that are not right 
—— Oppofite, thofe that are r y 
teitection of two Right-lines, as by the 
Lines e fand a 2, Fig. 5, Plate 2, where 
the Angle e p4 is oppofite tothe Ang 
abf, 1o likewite the Angle ah e isop- 
pofite tothe Angle £4 f, &c 

ow exprets’d by three Lette 


ngled 


the In- 


115, 


S, D. 
S, P 


p. 126, 
Complements, what, p. 117. 

¿e equal to an Angle given, p. 113. 
> a folid Angle given, 134. 
nal and External, what, p. 166, 
-—— Solid is made by the Meeting of three or 

more Angles in a Point 
—-Alternate, thofe which are refpeétively e- 

qual to one another, 
ANGULAR Point, that Pc 
of an Angle 
AREA 
ULET, what, p. 237 

ANT, or ANTES, p. 236. 

ANTICK C Confufion of Men, 
Birds, Beats, Flowers, Fruits, Fifhes, Se. re- 
ed by Painting or Sculpture. 

TICUM, Latin, a Porch before a Door. 
ANTIPAGMENT, Latin, the Jaumbs, or 


Archit 1 Door, Window, or Chimney, ei- 


Din where the two 
ect, ast the Point 


Plates 51, 52. 


mpofition, 


ave to 


ANTIQUE Statues, Bufts, Me als, Se. fuch 
that were made by the ancient Greeks and Romas s. 
APERTURES, or APERTIONS, from the 
in Aperto, an Opening, vis. Doors, Wain- 
W Chimneys 

APEX, the uppermoft Point of a Cone, An- 
gle, Ge 

APIARY, a Place whercin Bees are kept. 

APOPHYGL, what, and how Jefcribed, p. 207. 

AREOSTYLE, what, p. 23S. Plates 53, 54. 

ARCADE, an Arch, as Fig. 3, Pl. 30, p 

Airi, 2 Baw. 
e kinds, are freight, as A BC, 
Plare 3555 or ye, a3 DE F, Plate 
femicivenlir, as A, Plate or femicucular, 
as B and C, Piate 356; or Gothick, as D, E, 
F, G, H, J, all which may be rampant, as 
A, B, C, Plate 36 

Arches, how 
their RS, . 
how rufticated, p. 338. 
how made rampant, p. 33¢. 

Arch-line, how divided, p. 138. 

ARCH-BOUTANT, an arched Buttrefs, as 
thote againft Fen, VII's Chappel ac Weflminfier. 

ARCHITECTONICK, of, or belonging to a 
Building, 


45.53 OF 


2 
tp. 
ck 
3 


AR 

ARCHITECTUS Ingenio, 2 Perfon well skill- 
ed in Arithmetick, Geon etry, and all other Arts 
by which Buildings in general are performed, 

ARCHITECTUS Sumftnarins, a Builder well 
Bored with Money, fc. 

ARCHITECT, a Perfon skilful in the The- 
ory and Practice of Buildings in general. 

ARCHITECTURE, the Art of Buildin 

ARCHITRAVE, a Pp. 210, 

ARCHIVAULT, from the French Are hivolte, 
the Quoin, or Face of an arched Vault, í 

ARBA, the fi al Content of any geome- 
trical Figure ; or ’tisthe Number of iquare Inch- 
es, Feci contained on the Surface of any 
given Figure, 

ARITHMETICK, the Art of Numbers, 
which herein is pertormed 
duodecrmally, 

ART, ot Ars, Latin, that which is performed 
by help of sh thimettck, Geametry, Gr ninar, Re. 

ARTS, Liberal, Grammar, Rhetorick, Arith- 
metik, Geometry, Afb unomy, Stulplsre, Mufick. 

ARTIST, or ARTiZAN, a Perfon skilful 
in an Art, as the Ait of% aimting, Builaing, Gar- 
dening, Sinipture, Xe. 

AKTIFICER, a Workman employed in 
Buildings, as a Carpenter, Joyner, Smith, | 

ARTINATURAL Li 5 
deicribed by Art geometrical 
made by the natural Metio! 
pent, as a, aed C, NE 

ASCENT, of Stairs, 3 

AST KAGAL, what, Mare 

ATTICK, velorgiug to wlttica, or the State 
(or City) ot Athens in Greece. 

AT TICK BASE, what, p. 237, 

ditick Baje geometrically deteribed by Ofo, 
P 229, Plate 47; by Alberti, p. 230, PL. 49. 

Altnuk Cornice, vid. D, 

— Window, vide B, 

— Story, wide A, 

ATTITUDE, fiom the Italian, ttitude, the 
Action, or Pofture in which a f igure is placed. 
AVENUE, a Palfige or o View before a 
Building, Ge. 

AXIS, a Right-line conceived to paf through 
the Midit of a Solid, from its Vertex to the Cen- 
ter ot its Bate, about wt the oppofite parts of 


g, 
8 


marly, dec imally, 


Plate 160 


the Solid may tevolve. The Axis of a Globe is 
a Right-line paling through the Center from one 
fide to the other. 

Ba 


nify nume 


J with a Dath thus, B, 500c 


“WHE Letter B, did anciendly £ 
j tically 0, an 
BAGS of 
BAGNIO, 
called Circus. 
of Drocle/i 


efit 


lan, a tich is alfo 
The Baths of the Remans (as that 
Buildings of the greateft Mag 
d Ex e could prodice 
tical piece of Wood, 
til’, or flated Ro of 
on which the Lead-covering of the Hip is laid - 
In Architecture it fignifies that finall Member, 
or Moulding, which we call a Bead, when 
carv’d into pearls, te. as thofe between the Fafcia’s 
of the Architrave in Plate 288, which is then 
called by 8. /e Clerc, a Chaplet. 

BALCONY, from the Fresch Baleon, a kind 
of open Gallery againft a Buildirg to itand in, 
and 


BAGUETTE, 1l 


fixed on the Hip 


A DicrionaRIAL INDEX. 


B 
and behold any A&ion, Sc. page 329. 

BALDACCHINO, the facred Canopy over 
the high Altar in St. Peter’s, at Rome. 

BALNEUM, the fame as Bagnio, a Place for 
bathing, ; 

BALUSTER, (corruptly) called Baunifier 5 
their Ufe is to fupport the Ha nd-rail of a Stair- 
cafe, e. are either plain or carved, and made a- 
reeable to the Order h which they are int 
1. The Woid comes fre - Latin, B 
firum, the Flower of the wild Pomegranate, whic 
(‘tis likely) was originally. y in th 
Carvings. For their Kinds, Lengths, and Manner 
of dividing them in a Sta ir-cafe, © 

BALUSTRADE, a Range, or Line of 
fers complete, with their Bafe and Capp 
whofe Height, when on the Ground, is fuch, as 
for a Man to reft his Elbows thereon, but when 
above the Eye, muft t portioned to the Place 
wherein it ftands, p. 329, 33 

BAND, the jam ¢ 

BANDELET, from the French Banaelette, 
a Fillet nnder the Aftragal at the Top of a Co- 
humn, asthe Fillets s and w, Plate 19. 


kep 


Bafe of pee Por 

Column, p 
Ç, from the 
, with P 
ntly the 


BASILIC 
Halls of St 
wherein 


admini- 
latterly 


l'he Name is alto give 
and Temples, but 1 think with very 
great [mpropricty. 
BASS-RELILVO, 


made ina River 
Bridge, v 


ater, whilft 
the Pier of a any other Building be 


erected, 


BEAMS, laid on the Walls of 
the Careafs of a Houle, cogg’d down into the 
Plate, and on™ hich the principal Raf 
framed ; their Ute is, to prevent the TI 
the Roof from forcing out the Walls on 
Roof is pk H 
N 


d, and to tye in the Wal allo; for 
Dillance, Manner of cogging, and Scant- 
lings, fee pe 360, 361. 
BECKS, the faliant 
a Brick or Stone-bric 
BED-MOULDING, 
the Cornic 
the Corona, as the Mould 
19. 
BEVEL-angl 
gled, therefore every 
Bevel Angle. 
BINDING-JO 505 
To BISECT a Ri i p. 126. 
BLOCK-CORNICE, what, page 226, Plates 


olid Angles of the Pier of 


veral Mouldings of 
that are next below 
sg, h,i k,l in Pl 


i : 
taken toge 


h is not sight-an- 
ind obtufe Angle is a 


45, 216. i 
BLOCK-RUSTICKS, what, page 214 
BODY, a Magnitude, that is contain’ under 
three Dimenfions, vig. Length, Breadth, and 
Depth, or Thicknefs. 
BOND-TIMBERS, what, p: 355. 
BOULTIN, a Moulding, the fame as Ovolo. 


B O 
BOLECTION-work, Wainfcotting with r 
Pannels. 
BRACKET, for Coves and Corniccs, how cut 
for the Front, or Angles of a Building, p. 376. 
BRANCA URSINA, what, p. 2€ 
BRIDGING-JOISTS, 56. 
BUFFET, a Niche n in the Angle ¢ 
of a Dining-room for Plate, Glaf 


p. 


TREAU 
KERAY 


, or Duroe, from the Fyrene 


or Likenci 
Shoulders an 
piece, Plate 
BUTM 


out 
, were it not kept 
1 of Buitrefes without 


own 


© A 
ioan es 
CABLINGS, what, how it nd 
enriched, p. 266, 294. 
CAMBER-BEAMS, B t with an 
tufe-angle in their Midi prey t 


a Pentagon, Hexagor 


CANTALIVER, 
ing a Cornice, i 
CA LI 
Gan r3 
CAPITAT 10. 
kesya A £ S, pe 320. 
CARACOL, -cate of a {piral a FG 
in Plate 448 j 
CARIAT ane 


ted by the 


cient Greek havir 
the rebellic 
prefenting 
of Columns, 
vitu 
the ‘Perfian Osder, by the 
quifhed by the Le codd'nit 


Obedience, Ser- 
Manner came 
rfians being van 
s at Platea, P 


310, 

CASCADE, a 
by Artt. 

CARDINAL POINTS, of the Horizon, p. 
135. 

CARTOOSES, Carte 
kind of Bracket, or T 
Cornicesoyer Doors, Wind 
as O P, plate 365. 

CATARACT, a great Fall of Water made by 
Nature. i 

CATENARIA, the Curve Line, into which 
a Chain forms itfelf, when it hangs freely between 
two Points of Sufpenfion, 

CATHETA, a Perpendicular let fall from the 
Abacus of the Ionick Capital, paffing through 

a the 


ater-fall, or Cataract ma le 


, or Cartouches, a 
r the fupport of 
Window-ftools, 


A Dicrion 


NARIAL INDEX, 


CA 
the Center of the Eye of ois Volute, as AC, 
Plate 13, which Sed.eftian le Clere ca Us the v 


c rpendicu lar of a 


CATHETUS, t 
1 plain 7 ~ Fig 14, Plate 7. 


oF 


a eet, 

ns, Gie. 
down cut 
in th 


ave made ina Plate, as Fig, 
75, whereby they ca aw afun 


C (ORL, 1, the V of the Cur inthian 
E $ CDE t; ie Bons 
I ICOLES, {mall Volates of the Ci ra pofi 
C bat ing with a Rofe, as repiefeuted at AE 
l Plate 261. 


G ILLING-JOTS 
CIELINGS 5 coved, } 

— tl Oinam 
CIELING-PIECES p. 38 
CELERITY, the (ime ae elocity, or Swiftnefs. 
CENTER of a Cirele, what, p. 119. 

h ound, T37. 

a Point, upon which H a 
Body was {ufpended, all its parts would be 7 27- 


quilibri 


of an Fllipfis, a Point where the two 
Jiameters interitét, as g, Fig, so, Plate 5. 
Center of Motion of a Body, a Point, about 
which a Body being faftened may, or doth move, 
as the Center of a Pulley, or the Middle of a Ba- 
ance is the Cen ter of its ae ion. 

Globe, a Point, from 
o ae Surface are equal 
agram, al 
5 lee rele VL i 
aC i mı a a Right-line 
i a m G the Midft a the Column, 
; r40, Plate 15, from whence 
e Members is accounted, by 


#-06 n. 
CENTER, for turning Arches of Brick or 
Stone, how made, P 577, 379 
CENTER, of a Column, 
&-. how to find without-fide. 
Prattice, Fig 4 Plate A, following Plate 369. 
(1) Apply the flrait Edge of a Board, wl fe 
length is known, thereto, as g #, and meafure the 
Diftauces, gh and ni. (2) On Paper, with a 
Seale of equal paits, draw a Right-line repretent- 
ing the length of the Board, and at each End fet 
off Perpendiculars equal to the Off-fers g 4 and 
6, p. 137, find the Center 
through the Points 


or round Tower, 


of a Cirle, that 


ie 
> pt * 


wk Capital, is that 


a 


t of the E l that is next above the Ovolo, 
as 3a. Fig a, Place 126, 


CH APITER, or Chapter, from the French, 
apite. „in, the Crown or Capital of a Pillar or 
Ion, ae which there are two K viz. thofe 
with Mouldings, which have no Orn. ents, as 
the Tuftan and Dori. k Capitals ; and thofe with 
f piur’ d Ornaments, as the lonich, Corinthian 
al Compofite, of which, în the following Work, 
is a very great Variety. 
CHAPLET, wide Baguette. 
CHAPTRELS, Carved Dupofts, as ofthe Touich, 


(© Tel 
Corinthian and Conipofite Orders, as Fig, V. & 
Plate 126, 
CHIMNEY-PIECES, various Defigns, p. 382. 
CHORD- LESE, What, p- 119 
CHAIN, Lengt! vide Table L p. 16. 
Chain haters vide Table IH. p. 16. 
s ina Rood, Forlong, or A- 
mth, vide Table [. p. 1¢ 
ina Mile, 
———-in a League, 
——-—in a Degree, 
1 the Cireumiere nce of 
CIMA REC TA 
———how a g. E 


c IMA INVERSA, or Reverfa, what, 


the Earth 
Sa Sie Lan 


207, 


p. $7, 


~~—how deferibed, p. 207. 

CIMACIO, Italian, the fame as Cymatinni 

CINCTURE, what, p. 206, 

CYPHER, its Ufe, p. ri 

CIPPUS, a tittle Column, or rather a Cylin- 
der, erected ona Column in Memory of iome- 
thing remarkable, as the Cippus or Cylinder A, 
Fig. r, plates 9, 96, on B, the monumental Co- 
lumn of London, in Memory of the Conflagra- 
tion, We. 
CIRB-ROOF, t pe 367. 
CIRCLE, whit, e 
om ahes originally t 
— how gen Pa 


aken, p. Bee. 


being 


set how traced, p. rs. 


a part > given, 


“pans. 


ae v found 


Tesi 
ac, Up, 113. 


about a geom ch 
CIRCULAR LINE, what, p. 113. 
CIRCUMFERENCE ofa Circle, w! fae fh Tie 
-_——how divired into Degrees, p. 113, 
of the L arth, what, p. r6. 


c mon MV OH pee in 


Architc@ure, a 
ng, or deicribing of a 


CIRCUMSCRIBING FIGU RES, 
137. 

ic IRCUS, a fpacious Circular Theatre for ex- 

ting of Spedtacles to the Populace; Baths 
© called Cirenfes. Vide Bathe 
Y, how plat p. 150. 

COFFERS, iq 
the Corinthian Orde 
which are generally erric 
ous kinds repretent 1 

COLLARINO, ftalian, 
top of tt of a C 
the Capital | 
rick Orders, as many 

COLLAR-BEA 
or near the mic if of a pair e 
to ftrengthen them, (at for s to help fap- 
port the ‘Purlins) as thofe mar a aR IE, 

COLON: npe, or Ranges a Caz 
lumns placed efore, on the fides, or entirely a- 
bout, or within a Building, at an Alp Dittance, 
as in the Plan of the Temple of ‘/upiter, Plate 
118. Note, When a © 'onade cannot be feen at 
one View, ‘tis called a ‘Hodjlyle Colonade, as the 

Colo- 


What, p 


the Aftragal at the 
luna, (net th 


Freeze of 
and Da- 

cy 

1 framed into, 

ipal Rafters, 


the SE 


E G 
Colonade aforefaid. 

COLOSSUS, any Statue or Column of an 
normos fize, as the famous Statue of Rhodes, d 
dicated tothe Sun, which was 70 Cubits high, and 
coft about 44,000 / fterling . It placed at the 
entiance of the Harbour, the right Poot on one 
fide of the Land, and the left on the other; the 
Height was fo great, that the talleft Ships could 
fail between the Legs; the Magnitude of the lit- 
tle Finger was fuch, that few Men could encom- 
pais it with both their Arms, Ir was thrown 
down by an Farth-quake, and the Brafs of which 
it was made, loaded 900 C s4 this wonderful 
Woik, was made by Chares, who completed it 
in 12 Years, 

COLUMNS, what, p. 187. 

— their Proportions, ibid. 

——how diminithed, p. 194, 

—— how canted, p. 238. 

——-how rufticated, p. 220. 
-how fluted, p. 23 

—— how wreathed, p. 327. 

The Kinds are five, vis. Tufran, Dorick, Tonick, 
Corinthian and Comipofite, which are differently 
proportioned according to the feycral Mafters 
contained in this Work. a 

COLUMNS PARTICULAR are fuch that 
are diftinguif according to their various Situa- 
tions and Ufes, vis. 

1. Angular, a Column inferted into the An- 
gleofa Building, as thofe in the Angles of the 
Tower of St. Bride's in Fleet-ftreet. 

2. Doubled, that is, where the Shafts of two 
Columns penetrate each other, with about a 3d 
of their Diameters, as is done (tho’ not to be com- 
mended} by Sir Chriftopher Hren, within the 
Church of St. Bride aforefaid. 

3- Coupled, as the extream Columns in Pl. 93. 

4. Caroittick,a Column enriched with Foliages, 
or Branches twifted {pirally around the Shaft. 

5. Triumphal, a Column ereéted in Hononr of 
a Hero, as that of the late Duke of ALiridor ough 
at Blenheim. 

6. Chronological, fuch as bear an hiftorical Ac- 
count of Facts, digefted according to the Order 
of Time. 

7. Hifforical, one whofe Shaft is adorned with 
Baffo-velievo's in a {piral Marner, as the Trajan 
Column at Rome, vide plates 42, 112. 

S.. Coloffizd, one of an enormous fize, too 
large to be employed in any Ordinance of 
Architeéture, as the Monumental Column of 
London. 

9. Hermetick, a fort of Pilafter made in man- 
ner of a Terminus, with the Buft, or Head of a 
Man for its Capital, as reprefented on the Right- 
hand of plate S, following plate 318. 

10, Polygonons, the fame as a canted Column, 
whofe Bafe is an Octagon, &e. 

11, Elliptical, fuch whole Bafe of the Shaft 
is an Ellipfis, which is to be ufed, where the 
Thicknefs in Depth of a circular Column would 
be too thick, and where a Column of Diameter 
equal to the given Thicknefs would be tco fhort 
and weak. 

12. Funeral, a Column crown’d with an Urn, 
wherein is fuppofed tobe the Afhes of the De- 
ceafed, with its Shaft enriched with Tears and 
Flames, Symbols of Sorrow and Mortality. 

13. duferted, fuch as are attached to a Wall, 


amie! 


alias 


CERO 
rth of their Diameter, 
cd in Plate 354 


$ reprelent 


2 Tomb or Se- 
tion on its Bate. 
mn which tupports a Sta- 


Bo 99. 
ner which e 


actly divides any two (as the nerator and De- 
nominator of a Fraction) without leaying a Re- 
mainder, 

COMMENSURABLE Quantities, fuch a 
will meafure one another precifely, as 4 will mea- 
16, 20, ĝe. without a Remainder ; 


> 3 will equally divide 6, 9, 12, iS 
15, & 
COMPLEMENT of an Angle, what, p. 171. 
- of Degrees ina Quadrant or Semicirele, 
p. irb. 


COMPOUND FIGURES, what, p. 122. 
COMPOSITE ORDER, 
——-by Carle Cefare Offa, p. 301, 302, 3 
— by Julian Mau-clerc, p. 50 
—- inthe Arch of Titus 2 
in the Caftleof Lions 5 
——by Palladio, 1 
—Scamozzt, § 
—— Burezzio, P 
- -Serlio, P 
- -Le Clerc, bp a 
Mau-clerc, p. 311, 
- Sir Chriftopher When, I 
Mr. John Gibbs, 


at Rome, p. 304. 


. 305—309- 
6 


w 


> 509. 


F pP- 313. 
CONCAMERATE, toarch, or cove the Ciel- 
ing of a Chamber. 
CONCATENATE, to chain the Out-walls of 


a Tower, ic. tog 


CONCAVE, the inwar fa bol- 
low Velfel. 
CONCAVITY, the fpace contai by the 


fuperfictes of a Conca 

CONCENTRICI cles, thefè that have one 
and the fame Center, as the Circles a, 0, =, Fig, 
Bh jal, 

Concentrick Ovals are thofe that are deferibed 
on the fame Centers, as in Fig. 50, plate 5. 
Coucentrick Polygons, are fach whole fides are 
rallel to each ott and have but one Center 
go, plate 6. 
ss, fuch that are in e- 


CONCURRING Fig 
very telpect equal to one 

CONE, a geometrical 
Revolt 
Perpendicular, or Catheins 
its Motion. 

= its Superficies, how covered with Lead, 
Ge. page 346. 

CONJUGATE Diameter, ofan Oval, or El- 
lipfis, the fhorteft, as ef, Fig.60, plate 5. 

CONNOISSEUR, French, a Perfon (curious 
and) skilful in Arts. 

CONSECTARY, aconfequent Truth arifing 
from a Demonftration ; the fame as Coufequence, 
or Corollary. w 

CONSEQUENT, the laft Term in any Set of 
Pros 


rated by the 
ngle, whofe 
e the Axis of 


2 


i 
A Dicrion aris Inve z 


Cog GG NG) 
Proportionals, fupp nofe the following ; As 5 is to CORONA, what, p. 157, 209. 
12, fo is 10 to 24: Now here the lat Term 24 COROL LARY, an ufeful Corfequence 
or Conjequence of n uultiplying fiom a geometrical volition i 


is the Confequen 


- CORRILO! 


(the Means) 12 by ro, and dividing tl cir Pr or d E A 
a& by 5, a ch gives 24 for the Quo tient, and ¢ Galleiy abc g iich feads to ull 
is a fourth Proportional. it ral Anpart 
CONSOL E, eie Key-ftone of an Arch, (fre OSL it B , the fame as A “5, whi 


CROSSA ULTIPLIC ATION, p. 6 


Tonfolider, to eloic a 


large is B, pl. 209 


the F 
208, whofe Profi ie a 


the bottom of Plate 3c7. cU BE a $ 1 Body ted by the 1 
CONSTRUCTION, of geom 1 i ted perpend 7 

is the Formati aking of a . 
CONTACT, ‘Point 4 k t 

where a T d by fix equal 


Dye tr ly na 
a Cube, < ofe 
S ae Whena 


linc ah 
of Contact. 


CONTENT, the c = ity is given to find 
gure, or Solid y ' ber or Quantity muf 
counted in fqune or cubical duche, Varras, , containi i 
&e wa fa igure Sur i ve ede e 
equal to 3 Fe et, it Cont g iquare Peeps 
if a Cube have each fide equal to 3 Feet, its tohd 
Content is 27 cubic feet, t& 

ae D ‘Proportion , where the 3d 
Term is to the 4th, as the rft is tothe 2d; and 


ee fi ms are oi 
Denor i AEA nd and fourth of 
Py rtion is the Golden K 
Í and its Ch aracteriftick, ulied  « t ss. 2a, 
met ıs as thus, + Number cube 
“CON TOE Be the Ont CUBIT, anci v Leng - 


CORBELS, coved Truffes r the Sup- 
port of Statu Bufto’s, tc. T Holes left in 


the Walls of aneient Chu 
> ftand in, are by fome called Corels, but (I 


tl ink) s U 
CORINT “Hl AN N ORDER, better to 
aie 1G 0 j 
——in the ~ i N i, ec. as 
—— inar of crl 


and Ball, O 
—— in the Postico ol how frar 
——in tle Bath of 

— in the Fron 


there are 


our Purpofe are, 
= Reg ilar l 
Zz 3 
4 
Seroentine, § 
CURVILINEAT, Figures, are thofe whofe 
- S are bounded by a c sd Line, as a Cire 


a9 ¢ c ted ¢ 

z { bs, ibid, | 

CORINTHIAN CAPIT AL, from whence thercon in a R all ven Point, to 4 
taken, and by whom firt made, p. 257. Diftance equal to the requ 

CORNICE, what, p. 209. linder. 

——of a Pedeftal, what, p. 157. CYLINDROID, a Cy! 

-of an Entablature, what, 7b/d. Ellipfis. 
————for Doors and Windows, pl. 298, 299. CYMATIUM, or Gmaife, what, P. 117, 2 
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D A 
how enriched, p. 294. 


DA 


IN Latin, ftands for s00. 
9 DADO, what, p. 211. 

DARTS, p. 329. 

DECAGON, p 12% 

DECASTYLE, a Portico, that hath ten 
Columns, as the Temple of Jupiter, Pl. 188. 

DECIMAL Arithmetich geometrically de- 
monftrated, p. 426. 

DECORATIONS, the Ornaments, 
richments that adorn a Building. 

DEFINITION, a full and plain Defcription 
of a Point, a Line, a Superficies, e. 

DEGREE, what, p. 16, 115. 

Degrees in the Circumference of the Earth, 

„16. 

5 DELINEATE, to draw, or reprefent by 
Lines any Plan, Elevation, te. 

DEMONSTRATE, to prove, to fhew, to 
make plain, by evident Proofs, the Truth of a 
Propofition, te. 

DEMONSTRATION, a clear and conyinc- 
ing Proof. 

DEMY King-polt, what, p. 353. 

DENOMINATOR, ofa Fration, what,p. 71. 

DENTICLES, or Dentil-cornice, what, p. 280. 

DEPENCILLED, defigned (or drawn) with 
a Pencil, 

DESCRIBE, to draw, or reprefent by Lines a 
geometrical Figure, Ge. 

DESCRIBENT, that Line, which by its 
Motion generates a Superficies; or that Superfici- 
es, which by its Motion generates a folid Body. 
Vide Generation of geometrical Figures. 

DESIGN, the Dittribution and Proportion of 
the Parts, into which a Plan, or Elevation for a 
Building is divided, 

DIADEMA, the Tenia of the Dorick Order, 
asthe Member I, Fig. I, Plate 6o. 

DIAGONAL of a geometrical Square, what, 

Fe es 

DIAGRAM, a geometrical Figure, confifting 
of divers Jines drawn for its Demonftration, Gc. 

DIAMETER, of a Circle, what, p. 119. 
how found, p. 205. 
of a Square, what, p. 122 

DIAMETRICALLY, that which paffeth 
dire@tly through the Center of a Circle, tc. from 
fide to fide. 

DIAMOND-Pavement, wide Plates 450, Xc. 

DIAPHANOUS, that which is tranfparent, 
as Glais, Se. 

DIASTYLF, an Intercolumnation of three, 
and fometimes four Diameters, p. 238. 

PDIATHESIS, the fame as Dé/pofttion. 

DIGLYPH, an imperfeé Triglyph, or rather 
a Confole with two Channels only, as thofe in 
the Freeze of the Entablature, Plate 263, 

DILAPIDATION, a Building, or Buildings 
in Ruin, for want of having been timely repair'd. 

DIMINISHING of Columns, how, vide pe 


or En- 


194, 210. 
DIMINUTION of Columns, from whence 
taken, p. 195- 
the Quantity of Diminution in each 
Order ally is as follows ; 
gener 


D I 
Tufan ` elf 
ae z Column is 
The Shaft PP ( diminith- ( of its Di- 


moim an a'o enep fe 


i Tonick i 
of the (erie ae its ameter, 
Compofite \ regal 

DIPTERE, a Temple, 8c. environed with 
two Ranges of Columns, as Plate 188. 

Line of DIRECTION, the Line made by 
the Motion of a natural Body, in its Afcent, De- 
fcent, €e. according to the Power impreffed upon 
it. 

DIRIGENT, the Tine or Path, along which 
the Deferibent T.ine, or Superficies is carried, in 
the Genefis or Generation of a Superficies, or of 
a Solid. 

DISPOSITION, or Diffribution of Parts, the 
well.difpofing of the feveral Parts and Members, 
into which a Plan, or Elevation of a Building is 
divided according to their proper Places, Ufes, Ge. 

DISTANCE, to determine, p. 174. 

DITRIGLYPH, the fame as Aletope, the 
Space between two Triglyphs in the Dorick 
Freeze. 

PIVIDEN D a Number given to be divided, 
E DIVISION, what, p. 65. 

———how performed, p. 66. 

Single, p: 67. 

——— Compound, p. 68 to 71. 

how proved, Dee 

how contracted, p. 72. 

Divifion of geometrical Figures, p. 414, to 


17. 

3 DIVISOR, what, p. 66. 

DODECAGNO, or Duodecagon, a regular 
Polygon of 12 equal fides, and as many equal 
Angles, vide p. 122, 142, 152. 

DODECAHEDRON, one of the regular P/a- 
tonick Bodies, bounded by 12 equal and equilate 
ral Pentagons. 

DOME, vide Cupola. 
how framed, p 369. 

——— of St. Panl’s, London, ibid. 

-———~ its Plan, Se&tion, and Manner of fram- 
ing, p- 370. 

DOOR of the Rotunda at Rome, p. 286. 

Doors Tufcan, Plates 40, 43. 

—-— Dorick, Plates 7c, 74, 78, 109, 101, 

Tonick, Plates 123, 124, 

Corinthian, p. 301. 

Compofite, Plate 295. 

~——rufticared, Plates 45, 46, 6 3 

DORIGK (Onc, ho ee 

———-by C. G Off, p. 227, to 234, Plates 

47, 48, 49) 59. 
of Marcellus at Rome, p. 237, Plates 
ge 8, Pl 
of Vitruvius, p. 238, Plates F 
-——of Dioclefian at Rome, p. a Be 
-of A. Palladio, p. 2395 Plates 59, 62. 
of Scamozzi, p. 240, Plates 61,62. 
--———of Barezzio, p. 240, Plates 64, 65. 
of Serlio, p. 242, Plate 73. 
of S. fe Clerc, p. 244, plate 80. 
-—_—-of C. Peraxit, p. 245, plate 85. 
———of Fiola, 
of Alberti, 12 lte Sy. 
of P. de T. aa” 4 


4 Dorick 
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DRO 

Dorick Order Of Bullant, p. 247, plate $7. 

— of Barbar 
Ea = eee R Bary elie ss 
———of F. Mau-clerc, p. 247, plates P, K, 

89, 90, 9I. 

~ —of Inigo Jones, p. 249, plates 92, 93. 
——-of Sir Chriffopher Wren, p. 249, pl. 


HE: 
9+, 95, 99, 97+ 

o Mr Jobn Gibbs, p. 253, 254, pl. 
98, 99, 190, 101, 

Dorick on an Order, p eG plate Sy. 

DOV -TAIL, what, 

1 Ge. p. 16, 

fa Pedeltal, the fame as Dado 


DYPTERE, the fame as Diptere. 

E 

ION umeric w ngnif EA 

Member as Ovalo, 
ntity of Picj 


ction, 


that ay Member of a al or Entablature hath 
before the Dn n 
eee an Oyolo, how deicribed, oan bile 
F EME STS. Principles of an Art or 


zy ATION, or upright of a 
netrical Draught of a Front t, &, 
ya Seale of equal parts, the Meafi 
Elevations, how made, panos 
S, a geometiical Tigu re made by an 
ion of a Cone, in whofe Curve there 
r iny fa Cie and therefore cannot 
be an Ov hi poted c Arches of 
two Circles 5 as fome Writers Dictionaries 
have daid it to b 


how traced, p. 149, 345- 
i MBR ASU r the Splay-back of a Wind 
or Door, more ] 


ma ade to give 
c s are made igure! 


li W the Pi 
ENGI Quake, P, 
ENN} GON, he 


e as Nonagon, a re- 


ings, ef which we 
ve by almoft e 
more Lgl h 
It NY ‘A BLATUPE, blement, p. 210. 
Entablatures tor Doors d Windows, p. 316. 

EN TRI SOL F, or Enter the fame as 
A ine, alittle Story between two grand Stories, 


i Mauclere. 


1e New Treajury, Whitehall, 
NTASIS, v ap AIO 
PIC PRE ATES 
EPISTYLUM 
FQUALITY < Pp. 4O5. 
EQUAL parts, bow divided, 5, 136. 
FQUIANGULAR, when i ag Zeometrical Fi- 
gure, two or more of its Angles are equal to 


each other. 

EQUICRURAL, a right-angled plain Tri- 
angle, whole Legs are equal, 

EQUIL ATE RAL, equal fided ; hence it is, 
that a Triangle of tuee equa es is called an 
equilateral T hence alfo, a geometrical 
Square, and all ar, equal-lided Polygons, 
are equilateral Figures 

Equilateral Tri angle, pias, tii. 

— to inferibe in a Square, 158, in a Pen- 
tagon, 159- 

QUI IBRIO, the exact equality of Weight, 


n a Ballance. 


ES 
ESTRADE, the eminent part of an Alcoye 


in a Bed- chamber, 
EURYTHMIA, the harmonious Proportions 


of Rooms, into which the Limits of a Plan is 
divided, 

EUSTYLE, what, p 235. 

EXERGUM, the ‘Space without the igure 


of a Baffe Relievo, of a Medal, Sr. wherein the 
Name, {nfeription or Date is placed. 
EXTRACTION of Roots, is the finding of 
Numbers equally equal, that being multiplied 
into themfelves, once, twice, &r. their Produc 
fhall be equal to a Number given. This will be 
underftood by the two following Examples. 


I. To extratt the Square Root. 

Lat 51554 be a iquare Number given to 
find its Root, or if ‘tis fuppofed to be a geometri- 
cal Square, as a2eg?, Fig. B, Plate WG con 
taining as many Feet; to extract its Root, is to 
find the Length of a fide, as æ e, Se. 

(1) Make a Table of Squares, with their Ge- 
nitive equal Nu imbe TS, as far as the nine Digits, 
as follows, 


1 fa 
ele 
13] 43 | 
Pep i dy 
Multiply $ § into? 5 \ 
i) ee 
$i |3] 
i93 19s 


By this Table you find by Infpection, the Square 
in the 3d Colun in, and Root in the 4th of any 
fingle Number, compofed or made up of any one 
of the Digits. 

(@) Point every other Place of the glee 
Number beginning with that of Units; and a 

many fuch Pe ints that the given Number E 
fo many Figures will 
the Root confift of, 


and on the Righe- 

hand fide make a e e eHe 
Crotchet as a6, as is 45158467 
done in Divifion, This 36° é 


done, have reco 
the firit Pun& 
which js 45, and in 
the 3¢ Column of the Dot SCF refolyend. 
above Table find the 13577849 

neareft lefs Number = 4 

thereto, which is 36, = 26 semani 

whofe Root is 6, asin 

the ath Column. Place 

36 under 45, and its 
Root 6, in the Quo- 
tient, as under A, and 
then fubtracting 36 
from 45, the Remains 
is 9. This is your firft 
Work, and is no more 
to be repeated, 


9 remains 


(3) Eor Plainnefs 
fake place the ga Line E 134,2)26,84 (ad refol- 
lower, as at D, and 26,84 vend. 
to it bring down the - 
next Punétation 15, ecco remains 
making it 915, which 
is the firft Retolyend or 


RA 


A DICTIONARIAL INDEX. 


o mamaaa IIIma 


E X 
or Dividend, and make a Crotchet on the Left- 
hand fide as in Divifion. 

(4) Double the Root 6, it makes 12, which 
is a Divifor ; rejeĝ 5, the laft Figure of the Re- 
folyend, and then, dividing the other Figures 
(91) by 12, the Quotient is 7, which place in 
the Qnotient under B, and to follow the Divifor 
12 allo, making it 12,7: This done, multiply 
127 the Divifor encreafed by 7 (the Root placed 
under B in the Quotient) and placing the Product 
($89) under the Dividend (915), fubtra& it from 
thence, and the Remainder will be 26, as at E 

(5) For Plainnefs fake, place the Remainder 
26 a Line lower, (as at F) and to it bring down 
the next and laft punétation $4, making it 26,84, 
which is a fecond Refolvend, and make a Crotch- 
et on the left Hand, as before. 

(6) Double 67 the Root hitherto found, which 
makes 134 fora new Divifor; rejet 4 the lait 
Figure of the fecond Refolvend, and then, divid- 
ing the other Figures (265) by 134, the Quotie 
will be 2, which place in the Quotient, as under 
C, and alfo to follow the Divifor 134, making it 
1342. This done multiply 1342, the Divifor 
encreafed, by 2, the Root laft placed in the Quo- 
tient under C, and placing the produ& 2684 
under the Dividend 2684, fubtract it from thence, 
and nothing will remain, which ends the Opera- 
tion, and givcs 672 for the fquare Root required. 

Note, It fometimes happens, that when an Ex- 
tradtion is thus ended, there are Figures remaining, 
which are called frrationa! Surds, and the given 
fquare Numbers, from whence they come, are 
called Irrational Numbers, ot Squares whofe Roots 
or fides cannot be expreffed numerically, neither 
by whole Numbers nor Fractions, there being al- 
ways fomething remaining; and fuch Numbers 
are 3,7, 19, Sc: 


(3. It is alfo to be 256(16 
oblerved, that when — 
the Subtrahend hap- 1 remains. 


pens to be greater than 
the Refolvend, as in 
this fecond Example, 
the Quotient,by which 
the Divifor is multi- 
plied, muft be abated, 
until the Product pro- 
duc’d thereby be equal 
to, or lefs than the 
Refolyend. In this Example the firk punctation 
is 2, and the neareft lefs Square thereto is 1, 
which I place under 2, and its Root 1 in the 
Quotient; then, iubtracting 1 from 2, there re- 
mains 1, which I remove a Line lower to prevent 
Confufion, and to it, bring down the next punc- 
tation, 56, making it 156 for a Refolvend: This 
done, double the Quotient, which makes 2 for a 
Divifor, and rejecting the laft Figure of the Re- 
folvend, 6, I find the Remainder 15 to contain 
the Divifor 7 times; therefore I place 7 after 
the Divifor 2, making it 27, and multiply it by 
7, the Product is 189, which is placed under the 
Refolyend for a Subtiahend; but as this Subtra- 
hend is greater than the Refolvend, a new Sub- 
trahend muft be found, that will be equal to, or 
Jefs than the Refolvend, as aforefaid, 

To find this new Subtrahend, we muft take 
the Divifor 2 but 6 times (inftead of 7 times) in 
15, and place 6 after the Divifor 2, as at A, mak- 


2,7\156/firft Refolvend. 
7 /189\ Subtrahend. 


A 256 4156 
6/156 


ooo remains. 


Es 

ing it 26, which being multiplied by 6, the Pro- 
dué is 156, whieh being cqual to the Refelvend, 
nothing remains. And in cafe that this new Sub- 
trahend had yet been greater than the Refolyend, 
the Divifor 2 muft have been taken but 5 or 4, tc. 
times in 153 and fuch Number of times as is 
found to produce a proper Subtrahend, fuch Num- 
ber muft be placed in the Quotient, as herein, 6 is 
placed for the Quotient; which completes the 
Root as required. 


IL. To extradt the Cube Root. 
Let 146,363,183 be a cubical Number given, 
to Rnd its fide or Root : 
(1) Make a Table of Cubes, with their Ge- 
nitive equal Numbers, as far as the nine Digits, 
as follows. 


(2) Set a Point over the place of Units in the 
Cube Number given; omittwo, and point every 
third, and as many fuch Points that the given 
Number contains, fo many Figures will the Root 
confift of. 

m e ADIL 

(3) Inthe above Table of 146,363,183(527 
Cubes find the greateft Cube 125 
that is neareft to 146, the firt —-- 
punétation, which is 125, whofe 21 
Root is 5, as ftands in the firit 
Column of the Table againit C, frit Refolvend. 
125; place the Root 5 inthe 21,363 
Quotient under A, as is done B 
in Divifion,and its Cube Num- 75)21 
ber 125 under (146) the firt 


pung: nd then fubtraét- -—- 

ing 125 1 146, the Re- 63 remains. 
mainder is 213 this is your 

firit Work, and is no more to E 150. 

be repeated. F 6o 


(4) To a1 the Remainder G 8 
annex, or bring down 363, the 
fecond punétation, which to- 
gether make 21,363 for the 
firit Refolvend, as at C. 

(5) Square the Quotient 5, 
and triple its Produét 25,the H, fecond Refolvend. 
Produat is 75, which isa Di- 5,755,183 
vifor, by which the Refoly- ——— 
end (its two laft Figures 6 3 
excepted) is to be divided ; xX 
that is to fay, the Figures 8112)57,551(7 


15,608 


5755 remains. 


213, as at B, wherein the 56,754 
Divifor 75 being found twice, -— — 
and 63 remains, therefore 767 


place 2 to follow 5, as under 
D. L 
(6) Treble the Root 5, it 56,754 


makes 15, which multiplied O 7644. 

by 4, the Square of the Quo- P a3 

tient B, makes 60; alfo cube — 
53755»183 


the Quotient 2, which is 8 ; f 
bring down 150, the product of the Divifor 75 
multiplied 
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multiplied into the Quotient 2, as at E, and 
under it place the 60 and the § laft found, each a 
place backwarder from cach other, as at F and G; 
thefe three Numbers added together make a Sub- 
trahend 13,608, which muft be firbtracted from the 
Refolvend C, 21,363, and the Remainder woll be 
TES . p i 

(7) To thefe Remains 5755 annex or bring 
down 183, the t {and Lt) pundtation of ike 
given cubed Number, which together make 
$9755 )493, asat H, and isa fecond, or new Re- 
folvend with which proceed, as with C the firft 
Refolyend, in manner following viz. 


(1) Square the Quotient 52, it makes 2704, 
which trebled, or multiplied by 3, makes $112, 
whic: is a Divifor, by which the fecond Refolv- 
end 5,755,183 “its lait two ures $3 except- 
ed) is to be divided,wrs.the Figures 57,551 asat K. 

(2) Divide 57,551 by S112 (asat K) ui Quo- 


tient is 7, which alfo place following 52, as un- 
der I, and 767 will remain. X 

(3) Treble the Quoticnt 52, it makes 156, 
which, multiplied by (49) the Square of 7 the 
Quotient K, makes 7644, Alfo cube the Quo- 
nent 7, it makes 3433 bing down 56,784, the 
Product of the Divifor S112 multiplied into the 
Quotient 7, as at I, and under it place the 76.44, 
andthe 343 laft found, each a place backwarder 
towards the right Hand, as at O and P. Theft 
three Numbers added together make a Subtra- 
hend 5,755,153, which being fubtracted from H 
the 2d Rejolvend, 5,745,153, nothing remains; 

ADE 


wherefore the Figures 527 are the Cube Root 
required, 

Note, L As many Periods as you have, except 
the rft, fo often this laft Work is to be repeated, 

I]. That in all Extraétions, when a Divitor 
cannot be tound fo often as once in its Dividend, 
or if it can be found, and yet there fhould arife a 
Subtrahend greater than the Relolvend, in both 
thefe Cafes a Cypher muft be put in the Quotient, 
and annexed to the laft Divilor allo, fora new Di- 
vifor, and then the next Punctation being brought 
down and added to the laft Refolvend for a new 
Refolyend, proceed in every particular as atorefaid, 

IIL When Numbers remain after the laft Sub- 
traction is made, which oftentimes happen, fach 
are called Irrational or Surd Numbers, becanfe 
their Roots cannot be exactly expreffed by Nume 
rical Figures, altho’ by adding of Cyphers, we 
can come very near the Truth, 

EXTERNAL ANGLES, p. 166. 
EXCESS, what, p. 99. 

EXOTICK Vedeftal, PL 295. : 

EXTREAM and Mean “Proportion, is, when a 
Line is fo divided, that the whole is to the greater 
Segment, as the greater Segment is to the lefs, 

EXTREAMS, what, p. 87. 

EYE-DRAUGHT, what, p. 173. 
how made, p. 173. 


E 
IN Latin Numerals, ftands for 40, with a 
9 Daththus, F 4000 
FACIA, Faftia, or Face, vide p 210. 


FA 
FASTIGIUM, the upper angular Point of a 


Pediment. 


FATHOM, what, p. 16. 
FESTOON, from Feffus, Inrichments of 
Wreaths, that were anciently made of Fruits, 


Flowers, - on Feftival Occafions ; and which 
are now niade in carved Wood, Stone, &r. for 
the Embellifhments of Buildings, as in the Freeze 


of the Portico of St. Afiary the Ag ptian, Plata. 
E C in Length ma Yard, 1 
——-Fathom, ! 
——— Statue Pole or Perch, 
= Chains Length orAcres Breadth, | 
~—-——~Roed, Furlong, or Acres Length, pP. 16, 
ile, l 
— League, 


—— {quare, 


- Degree, | 
~———-Cucumnference of the Earth, 
In a {quare Yard, F 
‘Square of 10 Feet, ¢ 
In a iquare Rod, : pis 
Se Cin an Acre of Land, S 

FIGURE, Geometrical, a Superficies termi- 
nated by one or more Tines, as a Circle by one, 
a Semicircle by two, a Triangle by three, &e, 

Figures rightelined, or relilineal, are thofe 
whote Limits ccnfift of Right-lines only, as plain 
Triangles, geometrical Squares, Parallclograms, 
Se. which are called plair Figures. 

Curvilineal figures, are faeh that are bounded 
by Curved-lines, as Circ es, Ovals, Ellipfes, €&er. 

Mixed Figures, are toch thatare bounded with 
Right-lines and Curvede-lines allo, 

Kegitlar Figures, are fach whofe Oppofite fides 
and oppofite Angles are equal. 

Titegular Figues, are thole whofe fides and 
Angles are unequal. 

FINAL, what, p. 157, 206. 

A FINAL in Sculpture, an Inrichment ora 
Tomb or Funeral Monument, reprefenting the 
end of Mortal Life, as a Lamp extinguithed 4 
or a Boy holding in his Hand an extinguilhed 
Lorch, fixed on a Death’s Head at his Feet. 

FINISHING of a Building, to cover the Qut- 
walls with Lime and Dnft-fand, fo as to refemble 
or imitate Portland-flone, which by fome is call- 
ed rough cafi. 

FLOORING, how framed, p. 353. 

i DEUTE er Fintings of Pilatters, and Co- 
umns. 


By Vitruvius, p. 235, 255. pl. 53, 54. 
Pallana, p. 259. pl. 59, 6o. 

To reprefènt on Paper the geometrical View of 
fluted Columns and Pilatters, vide Pl, R, following 
Plate 50, wherein Infpeétion fhews, that having 
divided the Semi-plan of the Column into ies 
Flutes only, as Fig. I. or into its Flutes and Fi- 
lets, as in Fig. HI. and Right-lines drawn from the 
teveral Divifions in each Bafe, at right Angles to 
the Diameters, they thereby determine the 
Breadth of the Appearance of each Flute and 
Filler. The Pilaiter, Fig. IE having its Dianieter 
divided into 31 equal parts, give one to the Bead 
ateach Angle, three to each Flute, and one to 
each Fillet. A Pilatter thus fluted, with Beads 
at the Angles, is moft proper for the Corinthian 
Order. 


Draw 


DICTIONARIAL In 


DE 


ip O 
To divide at once the Flutes a 
Shaft of an Ionick or 


Fillets on the 
Corinthian Column, this is 


therein 
s (tl v2 one be 
3d of the See 24 Flutes, ar 
ai any Size at Pleafure; fo that the wl 
each, from æ to 6, be fometh eds than the 
Girt of the Column, in that par 1 want 
to divide ‘out the Flut d Fillets, This d 
from the feveral Divifions in the Line 


p 
26, draw 


night Line t Angles to a 4, 1 
Pleature; and then having taken, the exact Girt of 
the Shaft with a piece of Parchment, ($c. that 
hath one ftreight Edge, apply the Ends the: 
fo as to touch the two outer » as the piece 
de 3 then will the ieveral y l Lines curt 
Edge thereof, Do Ban ay ea 
chare the tru hs of every Flute and 
Fillet required ; and then the Parchment being 
applied about the Shaft, the Breadth c h 
Flute and Fillet may be moft readily det off with 


great Exactnefs, 
Inthe fame Manner th 
and i iets may J 


i T) as 
) on which every El higher yee d 


Vide Ellipfis. 


feril 


FODDER of Lead, what, p. 
FOLIAG , Inric hments of Branches, Leaves, 
and Fruits, is Carving, Painting, 


or Plafter 
FOOT 


in Length 12 


FRACTION what, p: 
Brat 


— Architzlure, p. 
FRAN ING of Partito 
al) Floor 


FREEZE or Priefe, by 5 
called Fr 107, 


FRENCH Or ‘der, p. 318. 

FRETT, Ornament of the Ancients, 

ERIGERATORY, a Place wherein tł 
always very cool, y 

FRONTISPIFCEH, v 
an, 


hat, 


ick, pa 2 


(Con 
FRONTON, the 


and 


therefore a imall Pediment over a Door or Win- 
dow, is called a Frontal. 
FUST, what, p. 15 
Gi 
In Latin Numbers fignifies 4oo, with a Dafh 
9 thus, G 40,000, 


GALLICK Order, the (fame as) French Or- 
der. 

GALLERY, a Long-room for walking, dance- 
ing, ĉe. whole Breadth in grand Buildings, fhould 


never be lefs than 


1 Length nct lefs 


than 4, norr ith. 
t r 
is the í D 
on t | Lines, or j t 
there i 13 pak 
|: inded | i; }! 
EOM a 21 
l ted pT 
h 
h eic 
Ire nc 
it rm) F 
59 159. 
hoy Triang] 
1; 
GEOM Pat fuful 
ad, on wi j r 1 rts 
it ivi i 
{ c z: 
1 pe 
fe how 
Aah 
un y 
th LUBLIN, s N s 1 
1¢ Time of t L t Fen 
R ns Bi i 
I i k 5 
y 5 | 1 k 
al t A 
o £ y E therein, 
ote le Art of 
and 
tma i 
L J 
\ y to Te- 
veal the Secre r Ea 
{fuch who B mele 
t s ther i a 
t 
oecre £ 
ure In t Work 


OMETRICIAN, a Pe 


GEOMETRICAL PI 


tion the Ground-plat of 
Building, Garden pr tion’d 
a Scale of equ Hs rep r 
by which e every pat c 
eatured, i ll 
Be named it } fersptio, or rather 


gium Operis, the fuperficial Eff 


TMation of 
int ture W: ork. 


Ortho: ography, 
ing, reprefented 
fame manner as 


Front of a Bu 
qual parts, in the 


bya Scale of 


the geometrical Plan, exprcifing the juft Propor- 
ae every Window, Dots ae in q 
therein. 

GOCCIOLATOIO, vide Corona. 

GOLA, vide Cima. 

g GOLDEN 


A DICTIONARIAL INDEX, 


hi kan 
‘ig. A, Plate 100; the 
es, how defcribed, L338, 
s $ 
ie 
3 Pe 3 ; 
GIR RS Gi robe a how placed in 
B 53 
ww c i, a P 355 
— tt Scanthngs, p. aS 
55:3 


GROTE Order, p. 31 

GROUP; Statues, Columns, when 
there are three or more placed together on or 
Pedeftal. 


GROINS of 2 
GRUPP.A, a Ch 
ers, Xc. placed i 
entire can be feen. 


GUILLOCHES, or Guz, 


found, p. 577, 378. 
er of Figures, Heads, Flow- 
clofe together, that no one 


lochi's, the fame as 


Ir 


AOL, Ay Gola, or Gale, rela and reverfz, 
the fame as Cima recta and reverfa. 


GUTTA, P. 233, plate 5o., 
H 


jen 
352. i 
HAND-Rii/ to a Stair-cafe, P. 384 
HAMMER-Bezm, what, p. 367, 2 
an Exactit of the 


H ARMONY v feck ‘a? ts, 
-roportion 
1, or Elevati 


F the parts, into whi 
n of a Buik 


of a Line is, when 
Extream, as the other 

rmediate parr, 

retchers and Clofers in Brick- 

Plate 369, where aa are 


ven equal Sides, 

is alfo called Unde 
HEPTAGON, 

-—how gen 

-———how de 
HEXAEDRO? 

fix equal Faces, 
HEXAGON, p. 122 

-how generated, p. 142. 
HEXASTYLE, a Portico confifting of fix Co- 

lumns, which is alto called Pycroftyle, as in P1. 187. 


ibed, P I5 
a regular Solid or Cube, of 


Tet Jl 
HIP-Rafters, what, p. 363. 
thcir Lengths ee found, jbid. 
—— how bac ked, je A, SORT 
= — Curved, ihe lound, p. = 57a 
--— how backed, p. 37 
HORIZONT AL-Linethar wh kile trulylevel. 
HYPÆTHRON, an ancient Temple without 
a Roof or Covering. 

Eee ERMEK RON, Greek, a Table Pue 
1 ve and [aa of an Po for a 
ption, as in Piate 266, (where the Name a 
is placed) it alia fignifies the King-piece, 

which th rans call Soppra frontale. 
HYP oa double R ange of Columns a- 
bout a Temple, asin Plate 1$8. 
HYPOTHENUSE of a Tria 
HYPOTRACHELIUM, 


te, p tei. 


what, p- 210- 


I 
Numerically fignifies 1. 
5 JACK- aa a ftreight Arch of Brick 
over the Head of a Wi dow, which is but one 
Brick’s Length in He 


hr, 

JACK-Rafters, the thort Rafters in the end 
ofa hipp’d Roof. 

ICHNOGR APHY, the geometrical Plan of a 


Build 


DRON, one of the five regular oe 
ated by twenty equilateral T. 
ng Stream 


“EMPOSTS, whar 
INACCESSIBI E 
which cannot b 


that 


ited, ie. 


T JAANE, 
œ meal 


the Ter ait of 3 
he Line, p. 36, 
Fa Wall, 


INC R ST AT ION, the 
Column, ec. with Ston 
INDEF INITE, 1 
INFINITE, that I 
Bounds affigned to it. 
INSCRIBING Figures, what, Pe lo 
INSCRIPTIONS, how written by the Ro- 
mans, vide that on the Column of Traj. TH, DP. 224, 
INSERTED Columns, Plate 354. 
INTEGER, what, p. 17, 
IN DERCOL UMNATION, PEN 
INTERI ACINGS, whar, Pp 329. 
IN FER-Tie, what, p. 358. 
INTERNAL es, what, 
INTERSEC TIOS of Lines, 
one Line by another, as zd E 
e f c-rofl, 
yee 


which hath no 


> We. 


p 166, 
the cutting of 
ai Sets 


by Cariu Cefire Of 
SL Resale te 

——— inthe Theatre of Marcellus, p. 262 

of Maniy Fortune, ibic 

e Bath of Disclefian, cat 


> by Fetrwevi yt 


—— in the Temple 


— in 


ae. ee P 


——Cataneo, 


—_—— allie 


Se, A 


Lonich 


A Dictionarian INDEX. 


IRO 
Tonick Order by P. de i 
——— Bullant, pP a7 
— Peranti, S 


—-—F. Mau-clerc, p. 272. 
——-Inigo Jones, 
——Sir Chriflopher Wren, bp. aya 

Mr. John Gibbs, p. 275. 
IRON Gates, p- 330. 
IRREGUI AR Buridings, how plann’d, p. 168. 
IRREGULAR Curves, how plann’d, ibid. 
ISOCELES Triangle, what, p. 120. 
———how generated, pe E41. 


è -how deferibed, p. 143. 


K 


Numerically reprefents 250, and ancient- 
K, ly, with a Dafh, (thus, x) it fignified 
150,000. 

KEY -Scone of an Arch, the uppermoft Vouffoir, 
as s4, Fig. C, Plate 357. 

KING-Pofl, what, p. 356, 360. N 

KNEE of a Hand-rail to a Stair-eafe, the 
Angle made in its bottom, by the level part meet- 
ing the raking part, as the Angle at &, Fig. 3, 
pl. 440. 


L 
IN Latin Numbers fignifies 50, with a 
9 Dath (thus, L) 50, 
LACUNAR, an arched Cieling. 
LANTHERN, or Turret, an Orpament plac- 
ed ona Dome, &c. as that on A, pl 391, 
which is nothing more, than a {mail Dome fup- 
ported by little Columns, either abfolute of them- 
felves, or with Impofts and Arches between them, 
and which are mude entirely open, or glaz'd, as 
Oecafions require. 
LARMIER, the fame as Corona. 
LATERAL, of, or belonging to the fides of 


a Figure ; hence a Triangle, whofe fides all 
equi, that is to fay, equal, is called equilateral. 
LANDS Irregular, how plann’d, p. to 


179. 

LATHS, their Length, and Number to a 
Bundle, p. 17. 

LEAGUE, what, > 

Leagues in a Mile, K 

——— in Circumference of the Faith, § 

LEGS of a right-angled Triangle, what, p. 121. 

LEMMA, a Propofition preparatory for the 
Demonftration of a Theorem, or Conftrudion of 
a Problem. 

LENGTH, the firt kind of Dimenfions of 
Superficies and So! 

LETTERS, Capitals for Inferiptions ; their 
Height mutt be regulated according to their Nnm- 
ber, which is required to be in a given Length, 
found, wz. Number the 
‘Letters in the Words, and thereto add as many 
ones lefs one, as are Words in a Line ; divide the 
Length into as many equal parts, as the Sum of 
the Letters and the ones lels one, and make the 
Height of the Ler equal to one of thofe equal 
parts ; then each Litter will poffefs a geometrical 
Square, and the ones added, as aforelaid, wilt give 
the Interval between each Word equal to a geo. 
metrical Square alfo: When the Spaces for the 
Letters are thus determined, proceed to make 
them, as taught in Pl. 461, ce. 

If ’tis required to proportion the Height of a 
Letter ftanding high, asat g, Fig. A, pl. 466, to 


mice 


{ 


Li 

appear at æ equal in Height to another Letter, 
as gd, which is much lower, proceed as follows : 
From a, the given Point of View, draw the Lines 
ad, ae and ag, and on a, with any Radius, de- 
fcribe an Arch, as iH41; make $/ equal toibh, 
and through / draw the Line a/f, cutting the 
upright Linec f in f, then will the Height fg 
be the Height of the Letter required; for as the 
Angle ¿øk is equal to the Angle 4 ai, therefore 
they are both feen under equal Angles, and con- 
fequently their Heights will appear equal alfo. 
In the fame manner, the Height of Statues requir- 
ed to ftand on Buildings, may be found to appear 
equal to the Height of a Man on the Ground, 
from any given Point of View. 

LINE, what, g 

—-——the Kinds 

LIST, Liffello, 


p. 33. 
, their Scantlings, L E 
——their Lergth, bose 


LOAD of Timber, 
——— Earth, ( 
——— Bricks, N 


andy Gee a 
- —Lime, N 
lance / 


LU THERN-IMVindows, the fame as Dormant, 


ot Dormer-windo fuch as ftand on the Rat 
ters of a Roof; they are ca A eke DVT 
mant-windows from the Word Dermitery, a 


. Tr. id 
Sleeping-place, to which Ufe the Rooms enlight- 


ned by thefe Windows are generally applied. 


A X Numerically fignifies 1 
9 Dafh (thus, M 
MAGNITUDE, « 
ter or Space, poffeffed by a g 
or folid Body ; that is, the Bignets of every 


00, and with a 


metrical Figure or Superficies, as alfo eve ty fo 
y, is called Magni d therefore equal 
Things are of equal M but when two 
Things of the fame K ne greater, or 
leffer than the othe nda Boy, then 


they are taid to be of different N agnitudes, that 
is, the Man is of greater Magnitude than the 
Boy, and the Boy of leffer Magnitude than the 
Man. 

MANNERS of Building are three, viz. the 
Solid, the Mean, and the Delicate, which are 
well expreffed by the Dorich, onick, and Corin- 
thian Orders. 

MASONRY, the Art of preparing, forming 
and putting together the various Materials of 
which Buildings are made, fùch as Stone, Bricks, 
Timber, Tiles, Lead, Iron, tr, which, to well 
perform, requires an extenfive Knowledge in 4- 
rithmetick, Geometry, and sh chitetlure, and there- 
fore no Perfon can be a perfect good Mafon, who 
is unacquainted therewith. Hence ’tis plain, that 
the Art of Mafonry is not the Art of hewing and 
fquaring of Stones only, which is the Bufinefs of 
a Stone-cutter, but comprizes the Mannuaris, 
or Work cf the Carpenter, of the Brick- 
layer, of the Joiner, and, in fhort, of every other 
Artificer employed in the raifing and finifhing of 
Buildings in general ; for without the Carpenter's, 
Bricklayer’s, Joiner’s, ec. Works, that of the 
Stone-cutter is ufelefS, and therefore thefe laft are 
as much Mafons as the firt, becanfé all of their 

Works 
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any i ts, 

MULTINOMINAL, that has r Names 
MULTIP ATION, what, p. 47. 

- -geometri Jemonitrated, p. 412. 


—— of integers, p. 51 
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fb b. Fig. 5, pl. 
ORDER, in Architecture, what, p. 187 
——— its parts, sid. 
ORDERS, t j t Gr 
Tiujcan, the Dori he 1 ( 


A DICTIONARIAL ÍNDEX. 


OR 
the Compofite, the Cariatides, the Perfian, the 
french, the Spanifb, the Gothick, and the Engli, 
bcing twelve in Number. 

-——— how delineated, p- 206. 

ORDINATES, Right-lines drawn at Right- 
angles from the Diamcter of a Circle, or an El- 
lipfis, as the Lines *1, *2,* 3, in Fig. 4, Pl. 
379, which are perpendicular to the Diameter 
P É q and terminate at the Cireumfercnce of the 
Circle in the Points *, *, *, &. 

ORDONANCE, the Art of proportioning the 
feveral Rooms, €¢. into which a Plan of a B 
ing is divided 

ORNAMENT, vide Eutablature 3; Ornaments 
of Mouldings are, Leaves, Foliages, Flutings, 
Chaplets, Rojes, Xe. of which in the following 
Matters (but more particularly in Orders of 
Julian Mau-clerc) is a very great Variety ; from 
whence the i ident may invent others, 
without Limitation. 

ORTHOGRAPHY of a Building, is a 
metrical Elevation of the Front of a Building, re~ 
prefenting the cxact Proportions of cve 
into which tbe Whole is divided, fuch as the Door, 
Windows, $e. and this is called the external Or- 
thography. ‘he imternal Orthography is that, 
which Workmen call the Seéfien of a Buil 


Thicknefics of End-wa Sy i 
poling the Front to be remoyed away from before 
them. 

OVALS, how defcribed, p. 208. 

—_ how enriched, p. 209 

OVOLO, what, p. 157, 

OXYGONIU M-Triangle ise 12g 

P 
ALLIFICATION, the ftrcngthening, or 

P making a bad Foundation good, by mcans of 


fingle, or dove-tail’d Piles of Oak, @&e. driven in- 
to the Ground. To do this effectually, ‘tis beft 
to drive a Line of dove-tail’d Piles all round the 
Limits of a Four on, before any inward Piles 
are driven, becanfe they confine thecnclofed Earth, 
and caufe it to be very compact and firm, when 
the inward Piles are driven. 
PARALLEL-Lives, what, p. 134. 
-——how drawn, p. 134, 135. 
PARALLELOGRAM, what, p. 123. 
———how generated, p. 142. 
how deicribed, p. 143. 
PARAPET-/falt, from the Italian, Parpetto, 
a Save-breaft, or Wall placed above the Cornice 
of a Houfe, to hide a part of the Roof, and often- 
times to add a Height to the Front alfo. 
PARASTATA, p. 2 
PARSLEY- Leaves, p. 287. 
PARTITIONS, how fram 
PATER-) , the little £ 
Aftragal, asin J, the J, 
PAVEMENT 
PAVING-Bri¢/ 
PAVING-Ziles, the Number to a Thoutend, 
p. 86. 
PEDESTAL, what, p. 187, 21i 
————thcir Heights, how determined, p. 188. 
———— Dorick by C.C. Ofo, p. 227. 
—-——circular, how worked, p. 347. 
PEDAMENT, or Pediment, in French Fron- 
ton, from the Latin Frous, the Forehead, was 


PIRE 
anciently the Gable-ends of the Roof of a 
ple, circamfcribed with the fame Corr 
fabjacent Order was of, 1 
ed Dywapanic, and ppermoft Angle Fafligiun. 
Tn ancient Times, Dwelling-houfes w 
with flat Coverings, and (as Sehmaffs t 
Solin) “Julius Cafar was the Äri, whom the an- 
cient Romans indulged with a Pcdiment to a 
Dw i 


be a given Pediment, w 


adth de is 
feet, and Height 6 4, 6 fect. 


adth into itfelf, 
$121, which di 


Line 44, con- 
ve the Point g for the 


Center 1zquired. 

Pedin their Mitres with level Cornice 
found as follows, Plate 312. 

Let deb be a of the level Cornice, that 


is, let db be its Height, and dc its Projection ; 
» b, draw Right-lines to re- 
t rifing from 
the level Cornice, alfo draw the Line a b, which 
divide into two eqnal part 
any Number of equal 


3 divide each part into 
arts, and draw Ordinates 
to the Curves of Cima ; 1 Point in the 
Line kb at pleafure, as at & fron whence draw 
the Line cf at Right-angles to lc; make gf 
and hd, each equal to de the ProjeCtion of the 
level Cornice, and draw the Line Ñ e, which di- 
vide into two parts at r ; divide each of thefe parts 
ito the fame Number of equal parts, as each 
half of ab is divided into, and from thence draw 
Ordinates, (correfpondently equal to thofe of ab) 
and though their eams trace the Curye or 
Face of the Raking Cima, as required, 
Pediments, open, their returned Cornices 
found as follows : From the angular Point of Rc- 
turn, as /, draw an horizontal Linc, as /7, which 
make equal to dc, the Projection of the level Cor- 
nice ; from the Points Z and ż let fall two Perpen- 
diculars 1m and ik, and draw the 
which divide into the fame Number of e 
as ab, and making thofe Ordinates alfo equal to 
the Ordinates of a b, through their Extreams trace 
the Curve of the returned Cornice, as Tequired, 
By this laft Method, not only the different Cur- 
vatures of the Cima Tnuerfa, with which Modil- 
lions arc generally caped, may be found 
Figures # and w exprefs, who l 
is F t, but allo kinds of Mouldings alf 
PENTAGON, what, p. 122. i 
-———to inferibe in an equilatera 


eral Triangle, 


affis 


are 


Line mk, 
qual parts, 


as the 
common Mould 


ibe about a Circle, pP- 160. 
a about a geometrical Square. p. 167. 
PENTEDFCAGON, what, and how inferib- 
ed in a Circle, p. 159. 
PERIMETER, or Periphery, the Circumfe 
rence of a Circle, Square, &&c, 
PERCH, or Pole, what, p. 16 
h 


PERL, 


sl st A I 


A DICTIONARIAL INDEX, 


E 


{PTL RE a eh UG 
ble 
RISTYI H, ji : “eh a Colo- 
ide about its Infide, as in Plate 158. 
PERPENDICULAR, what, p. 18, 
—how ereéted, p. 127, to 131. 

—— how to let fil, p 133 
PERSIAN Order, p. 326. 
PHRYGIO, vide Freeze. 
PIAZZA, in Italian Piache, an arched W: 
with arched Apertureson one or both of its 
divided by fquare Piers, or Paley (not Columns) 
generally rufticated, as Plate 41. 

a littl Ped ftal, on which a 
der the Bufo in Plate 


zar enyiron’d with a 


133, 


s. 
E 


whicli are 
PIEDOUCHE, 


Bufto is placed, as that ur 


+51. ; Dees) 
PIERS, or Predreits, for 
p. 330, 10 3 


PILASTE R, af 


Gates to Palaces, 


vare Column, 


= -jts Pre jedien, HER 7 
how fute | $ 5 
—Gombtofite by Mitrnvats, P; 352. 


—-of 
PIL LARS, 7 atil, 
Groins of a Vault, having 
fquare Blocks fr mher En 
their C fi 
they are not oan l to any ce rtait o or 
Diameter, otherwite than will bef duit the place 
and purpofe they are employed in. 
PINNACLE, a fquare or odtungular Pyramid, 
crown’d with a Pin Sc. and its Hips or 
Angles enriched w Husks of Flowcrs, Leaves, 
€e. which are generally placed on the Angles of 
a TOS A Baluftrades between them 3 they 
are alfo called Acroteres, 
TTC a Roof, the 


for Lead, Slate, 


K 
Pan-tule, and 


ie 
Plain-tilc, 


PL ANS, : smetiical how made, p. 162, 
PLANCHI} R, r Wi 


er, the 


under part, or Cieling a a Cor- 
Pee, Paseo t 

PLANE, o Plane Ligure, a plane Superfici- 
es, or Suifacc, whofe parts in ge rial lie even 


w 


ut any Rifings or 
evenly imooth, 


between its Extremities, 

Hollows therein, but perfect 

PLANETTI, ehun pee 
PLAT-Band, what, p. 15; 

PLATONICK Bodies, the five regular Bo- 

t may be inferibed within a Sphere, vis. 

hedron, the Hexabedren, or Cube, the 


Ofabedron, the Dodicabedron, and the Lcofa- 
hedron. 
PLINTH, Falan F , what, p. 1 6, 
POISE, whit, p 112 


POLE, or Perch, Statute-meature, what, p. 16. 


in a Chai 
Breadth, 


Poles, or Reds, 
————in an Acie 


Length, l 


` hid. 
f 


he ce of the Sel) 
POLYGONS, what, p 122. , 
—of all Kinds, low made, p. 152. 
~——~--how inferi bed, p. 160. 


—how circun a 1, p. gs 
PORTICO, anciently a Porch formed by Co- 

lumns, fipporting a part of the Roof of a Build- 

ing, continued out beyond the Upright of its 
oo but now-a-days they are oftentimes placed 


oO 
before the Front of Buildings, fupporting a pe- 
diment, ec. 

POSTULATES, felf- evident Propefitions. 

PRICK-Pofis, vide Fig. 5, pl. 374. 

PRINCIPLES of an oa the firit Grounds 
and Rules, on which the praétice depends, and by 
which it is performed. 

PRINCIPAL offs, their Scantlings, p 
—Rafters, their Scantling and Frami 

Pp. 360, to 3 

PROBLEM, what, p. 9 

PRODUCT, what, p. a 

PROP MER iie Ou -line, or Contour of the 
Front of a Building, Sc. viewed directly againtt 
an End. 


PROGRESSION, 

PROJECTION of ies how accounte 

207. 
j PROJ ttion of Members, 
is their f g beyond the 
Upright or Freeze of a Col mn, which 


the Greeks c Il pharas, and the ftalians, „Sporti. 

PROMINENT, jetting out, or flanding for- 
ward. 

PROPORTION Architeéton 
lation, which the parts of a B ng, 
confidered together, have to one another. 
bmetical, is when divers Numbers 
have an eqnal Di ifference, as ed 


is the Re- 
that are 


10, 14, 18, Xc. wh iki al. 
— Cumann when divers Numbe 
differ according to a like Ratio, qv. 


AS = 18 to 5, 10 is tte de, ccc. 


Extream and Mean, p. 397. 


PROPORTIONAL Lites, 397, 399. 
PROPORTIONALS, what, p $7 


a RTIONAL Scales, for the 


Ove. 
lineating any of the five Orders in AA 
ME, to any Malter, are made as follows + 


Draw a Right-line, 
pl. 17, which di 
of any Order, ( 


as AB, he B, to follow 
acc ording to the proportions 
the Tifean ; ) continue out 
its Bafe K L at s to the point L, from 
whence draw Ri every of the Aileen: 
bers on the Line AK; fron: K towards L fet 
off any Number of Divifions, equal or unequal, 
as atthe points 34, 34, 32, &c. and from thence 
drawing Right-lines parallel to AK, every of 
them will be divided by the Lines diawn fro 
in the {ime proportion as the Line AK 
Suppor tis required to delineate, or p roport ion 
the Tucan Order to the Height of the line a/; 
draw a Right-line parallel to K L, at the Diftance 
of a length of the ¢ vill cut the 
line AL in a, ad 
parallel to AK, it w fe 
proportion as AK, vz. aé will be 
of its Cornice, &¢ of it Freeze, ca ol 
trave, de of its Capital, e g of its Shatt, 
Bafe, 4; of its Co 
Dado, (or Dic) a 
and fo in like manr 
principal part. Phe Height 
being thus found, t rt 
ing, and through e 
pleafure para allel to its Bale 
To determine their Projectures, make the Scale, 
Fig. 1, as follows: Draw the line T V, and there- 
on fet the Cornice, the Architrave, the Capital, 
the Aftragal, the Bafe, and the Cornice and Batc 
of the Pedeftal, each trom the central line of the 
Order, 


Ai 
oie 


€ 


from 


rawing 
the 


divided it 


l be 


crv 


lies at 


a 


i 
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nn 


Pe 
Order, and at any Diftance from each other; this 
done, continue Ý F to S, making ST equal to 
KL; let fall Perpendiculars from the projection 
of every Member on the line T V, as at the points 
A, Sf, U, W XO, C, Ke, and from thence draw 
Right-lines to S; make T W equal to K /, and 
from W draw the line W X parallel to T V ; 
then will 6 7 be the projection of the Cornice, 
259 of the Architrave, 23 11 of the Capital, 
2413 of the Aftragal, 16 17 of the Bale, 19 20 
of the Cornice to the Pedeftal, and 22 X of the 
Bafe to the Pedeftal; and fo in like manner each 
Member of every fuch principal part, The Pro- 
jections of each Member being thus fonnd, trans- 
Yer them on your Drawing, and through their 
Extreams trace their Out-lines, which will com- 
pleat the Whole, as required. From hence we 
may proportion an Order to any given Height, 
and find the Heights of its parts in Peet and Inches, 

Suppofe ‘tis requited to proportion the Tir/can 
Order entire to 20 Feet Height : The Order be- 
ing deferibed, as at A K, divide its Heig! 
20 equal parts, reprefenting Feet, and ca 
into 12, reprefenting Inches; then, by drawing 
parallel lines from every principal, or particular 
Member unto the Scale of Fect and Inches, you 
immediately fee how many Feet and Inches, or 
Inches and parts are contained in every tuch 
Member. In the fame manner any part of an 
Order, as a Pedeftal, a Column, an Entablatnre, 
or a Cornice, may be proportic ned to any given 
Height, which a little Infpettion, and mature 
Confideration will plainly demonftrate. 

PROPOSITION, a Problem, or Theorem pro- 

ofed to be demonftrated or proved. 

PROTHYRIS, Greek, a Quoin, or Angle of 
a Wall. 

PROTHYRUM, a portal, or porch before the 
Door of a Houle, 

PROTRACTER, a Semicircle of Brafs, whofe 
Limb is divided into 150 Degrees, for the r 
meafuring, or laying down any Angle required. 
Vide p. 129, 130. 

PULVINATA, a {welling Freeze, as P, pl. 
156. 

PUNCTUM, a Point. 

PUNCTATION of a fguare Number, is evc- 
ry two Figures, and the hf one alfo, when it 
happens, being pointed and accounted from the 


? 


Right-hand to the Left, asthus, 172543217. 
Pinttation of a Cube Number is every three Fi- 


ures, as thns, 12479724385- 

PURLINS, their Scantlings, p. 3614 

a i how framed, p. 367. 

PYCNOSTY LOS, p. 238. 

PYRAMID, from the Greek, Pyr, Fire or 
Flame, with refpeét to its being a Solid which 
terminates in a point, as Flame is faid to do. 

A Pyramid, or Pyramis, is that Solid which 
is commonly called a Spire, having a Triangle, a 
Square, ora polygon for its Bale, and its Alti 
tude at pleafure. 


Anciently reprefented 500, as D now doth, 
2 and with a Dath (Q) 500,000. 
Q. F. D. fignifies Quod erat demonflrandum, 
that is to fay, Which was to be demonftrated. 
QUADRANGLE, or Quadrate, the fame as 
geometrical square. 


U 

QUADRANT of a Circle, what, p. 126. 

QUADRILATERAL Figures, thofe that are 
of four fides, either regular or irregular, 

QUARTER-Pace of a Stair-cafe,, what, p. 
385. 

QUIN-Decagon, the fame as Pendecagon, a 
polygon of 15 fides. 

QUINQUE-Augled, five angled. 

QUOIN, a folid Angle, as of a Building, &e 
which are often rufticated, as in pl, 263. 

QUOTIENT, what, p. 66. 


R 
Signified among the Ancients 80, and wirt 
9 a Dahh (thus, R ) 80,0co 
RADIUS, what, p. 116, 110. 
——equal to Go Degrees, p. 129. 
RAFTERS, how framed, p. 364. 
—their Scantlings, p, 362. 
-their Kinds are three, vig. Principal 
Rafters, Hip-rafters, and Fack-rafters. 
RAILS to Starr-cafes, how knee’d and ramp- 
ed, p. 356. 


RAMP of a Rai 
how 
——its Gent 1 poi 


tof Contact may be 
found as follows: Suppote o 


n, Vig. 1, pl. A, fol- 


lowing pl. 369, to be the raking part of a Hand- 
rail, and wy its Ramp, to find its Center 4, and 


point of Contaét w, On any point, as g, taken 
at pleafure, in the line 47 continued detcribe the 
Arch 773 let fall the perpendicular g r on o w 
and continued tor; draw the cutting the 
Raking-rail in w, from whence draw w $ paral- 
lel to gr; then isé the Center of the Ramp 
and w the point of Contact, from whence the 
Arch or Ramp proceeds. — For this general 
Method I am obliged to M xy Maxtep of 
Canterbury, who was fo kir to communicate 
it to me, for the publick Good of Workmen 
that are employed in fuch Works, 

RAISING-Piates, how fearfed together, 

Hi ae D ? P 
$59. 360, - 

RAKING-Cornz 

RANK of Nu » What, p. 9S. 

RATIO, the Rate, or proportion which feve 
ral Quantities have to one another, that is, as 3 
isto 7, fois 12 to 25; now here the Ratio; or 
proportion of 12 to 25 is as 3 isto 73 and fo 
the like of any other Quantities. 

RECTANGLE, the fame as a Right-angle. 

RECTANGLED, the fame as Right-angled. 

RECTILINEAL, the fame as Right-lin’a. 

REDUCTION, a Rule in Arithmetick, teach- 
ing how to reduce Money, Weights, Meafure: 
3. into the fame Value in other Deno 
dutiion is two-fold, vs. Afcending or De- 
feending. 

Redullron Afcending, is to reduce a lower De- 
nomination into a higher, as Farthings into pence, 
Inches into Feet, Ge. vide p. 62, to 64, q 

Reduétion Defcending, is to reduce a higher 
Denomination into a lower, as pounds into Shit- 
lings, Feet into Inches, Sc, vide p. 75, to 85. 

Reduétion of geometrical Figures, p. 401. 

REGULA, the uppermoft Fillet, that finithes 
a Cornice, or Capital, as AR E, Fig, 2, pl. 24 

REGLET, or Riglet, the flat, iquare Lift, 
or Fillet, with which the ancient Fret Ornament, 


iae 
Be, 


of a Pedimeat, pl. 3.45. 


. is made. 
REGULAR Body, vide Platonick Bodi 
RELIEVO, Italian, the Projccture of 
of Men, Beafts 

which they ar 
1 Money, Medal 
se. There are three Kinds of 
affo-reliewn w Relics, 
2. Mexz-relieve, c 
that is to fay, Ha 
atural Thicknels 


i rt 


n being broug 
Extraltion of R 
RHOMBUS, 


F 
— ri 
icribed, p. 144 

R MBOLDES, what, p 123. 
generated, p. 142. 
- h eleribed, p. 144, 
RIGHI whan, p Tee 


RIGH #gled Triangle, what, p. 120. 
RIGHT-Lite, what pir. 

Right-lines, how continued, p. 139. 

th 16 Feer, 6 Inches, the fame 


Rods {qu 


ROOD, in 
Roods ina Mile, 
= -ina Le 


guare Rods, réie 
ROOFS, Regular, 


, their Pr 
UNDA, or 


ROOT hich being mul- 
tiplicd int re Number gi- 
n; or” c ctrical Sqnare, 
Area : So wie rhe Cube Root 

is the Side of a Cube, whole Solidity is 


Vide Extraction of Roots. 

ROTATION, the Circumvolution of a Sur- 
face round an immoveable line, as a Semicircle on 
its Diameter, which generates a Sphere; a Semi- 
ellips about its longeft Diameter, which gene- 
rates a Spheroid ; a right-angled Triangle about 
one of its Sides, which generates a Cone ; a Paral- 
lelogram about one of its Sides, which generates 
a Cylinder, &c. 


R U 
RUDIMENTS, the firft Principles of an Art 
or Science, 
RULE ortion, or Rule of Three, p. by. 
RUSTICKS, large fquared Blocks of 
which the A t 
their 


yed in the 


. 2035 wherein obferve, that the 
cd Stretching Ruflicks, and the ft 
Rujiicks, The ancient Way of fo 


to fn- 


the Ancients denoted the 


Piedi . 
SCALENUM-7) iz, 


what, p. 120 
» oF fquare Blocks, 


ic, to elevate it 


n manner of ofeps, 
the Plinth of the O 
The feveral f 


the py 


F 
oF DED Í 
r 
i 


der or Statue they fupport. 
tared diminifhed Zocco’s, tha 
midical Top of St. Gearge, Bloom 


on which the Statu Geoxce F. is placed, 
are Scamili impares. 
SCALE of equal Parts, how made, 2 
pee pe Tae 
—its Ute, $ 


of Feet and Inches, 7 
= ms Cie p has, 
—— f Ch 
SCAPUS, vid 

SARF Timber t 


» how madc, p, 12 


Sebene of a leni 


SCHOLIUM, a Remark, Coniment on a 
Propofition beft nor ed. 
SCIAGRAPHY, the Art of the ele 


arts within a Building, (fuppofing the 
to be cut down thro’ its length or Breadth) 
g the Infide of every Room, Thicknefs of 
Floors, Walls, c. which is therefore commonly 
called the Section. 

SCIMATUM, vide Ga, 

SCOTIA, p. 237. 


Scotin, 


A DictTionaRIaL INDEX. 


S cC S 
cribed by Alberti, p. 49, 130+ STEEPLE, ilding ereéted at the We is 


Scotia, tow def 


SCROLLS for twifted Rai ls, how deicribed, end of a Church he Con veniency of h 
mee Bells therein, and for Ornament alfo; when ’tis 
SECTION of a Building, vide Sciagraphy. finifhed with a iP *tis called a "pire, and 
SECTOR of a Circle, what, p. 119. when without, as with 1 Ba ttlements, Se, ‘tis callec 
SEGMENT, Latin, a Pice a Tower. 

—of a Circle, vide Def. 23, p. 119. STEREOBATE, or Stylobates, vide Ped: 


SEMI, Latin, Half. fieh p.211. 
SEMIDIAMETER of a Circle, what, p. 116, STRETCHER 4 
119. STRIÆ, ord F! 
SEPTAGON, a Polygon of feven Sides, the STRUTS, their S 
fame as Heptagon. -——how » fe 364 
-———how generated, pe 142. i SUBTRACT TOD , wh p 
~————how deferibed, p. 151. - rically demonftrated, p 
SERPENTINE River, how plann’d, p. 180. —— l y 
SHAFT, what, p. 157, 210. ———how ik; to 
SIMILAR, of a hke Natoye. SUBT RAI er in Sud 
Similar Figures, p. 400. tract ian 3, that is tubtraéted out of t p: 
SKETCH, a rough Draught of a Defign, made SUMMIT, the Top, V 5 er Po 
na flight Manner, by Hand, without Rule or o “rans , Pyrament, or Faftigium of a Pe 
Compaffes. ~ dimer 
SKEW-Back of Arches over Windows, tae. SUP J aa mi TM, vide Corona. 
the Quantity that the upper Angle (as a, Vig. SUPERFICI n fa Solid, whi 
) recedes, or falls from the Upright of is confidered to } 7 ud Breadth (as 
“the Line of the Side of a Window without i 
d up to the upper . Line of its Arch, CIA wi a 
iftance from that Line to the outer ae RoT RUCH to build one TH 
= [9 
cing of the rilding railed wW 
ral Examples in SUP PEEN F of an Ar mber 
SOCLE, or eee is lefs than 150, whi fom 
SOFFITA, called its Complen De 
Sophete, from Subfixiun oe cidin by SYMMETRI ls the Harmony, Proportion, or 
which the Gislings of Windows are underft Uniformity of parts, that runs between the parts 
Soffita of a circular Window, how orna n ofa B ng and the Whole. 
jee RN, nas SYSTYLE, or Syffylos, p 2 
oei Windows, how found, p. 
SOLID Mecting of three or more 160, and with a D 
Planes in a p 
SOLIDITY, id Content of a Body. { r oblor 
SOLUTION, an Anfwer to a Problem or S; he Arct 
Queftion. ntablature 
SO? MM ERING Conrfes of an Arch in Brick i TA 
or Stone, thofe which point direétly to its Center, pai, Fig. 1. 


SPANISH a i) SIG ic r 
SPHERE, or Ball, vide Rotation. TAMBC U R, the 
SPHEROLD, vide Rotation. Corinthiat 
SPIRAL Dre, how deftribed, p. 156. Teoden 
SPIRES, their Proportions and Framing, p- { 
368. 
SQUARE-Root, vide Extrattion of Roots. 
——— Angle, an Angle containing 90 Degrees. 
—— -Mes ajure, ) 


—- -Foot, 

——— ard, \ Z 

e to Feet, f P 1° E i = Pa 

——— Red, v NONS of principal R » Ps 365 
-—— Chain, “ERMS geometrical, are Points, Lines, 2 


cies, vis (1) Points are the Term: 


——Feet ina Ends of Lines; (2) Lines arethe Terms or Bou 


——Poles in of Su perficies ; s und (3) Su] perheies are the Term 

~—-—— Roods in an A or Limits of folid ies. 

STAIRS circular, p. 353. TE-Square, p: 

STAIR-Caje, cylindrical, p. 391. TESSELATED Pavement, atich pavement 

———«ireular, p. 383- of {mall fquares, in manner of pl. 449- 

——— mixt, p. 384 TETRAHEDRON, one of the five regular 
—a Plan, how defcribed, ibid. Bodies, comprehended under four equal and equi 

— a Se@ion, how raifed, } ABe lateral Triangles. K 

———Dog-lege'd, and right-angled, S® °° i THEOREM, 


J Diese ios 


Q 


red by D et 


* TONDINO, vide cal, 
TON Weight, what, p. 16. 
FORUS, what, p, 266. 
TOWER, vide S 
TOWN, how plann’d, p. 18 
TRABEATION, the fa tablature, 


TRAE 


, vide Fig. 


TRIUMPHAT. Are 
TROCHILUS, 


hes, P- 307, to 309. 


hat, pr a5. 


TROPHIES, Reprefentations of Drun 
Pikes, Halt , and other Inf 3 f 
TRUNK Tige, 


TRUSSES for R 
Tonik, p. 28 
TUN, a Meuture 


in Liquids, 


equal to 252 15, 
TUSCAN.( byt »P.1$5,t0 1¢ 
Er + 
I #110, Pp. 2 
— by Seamozsr, p. 211 
Ba 5 
£ Fy 
-by te Clerc, 
-_—| TETRA Bi eiS: 
= by Mr. Fohu Gibbs, p 216. 
———by & the 
Mr. Stone, $ 


Cc ‘ per 
m Poit 5 
f Ider made on the Tno 
of a i ytt opgthen its bearing, 
TH VISTI iD Rail, how fquared, p 
= their Formation ; 
TWISTED Columns, ¥ 7 
GAE a Pedi tii- 
ngalar t Part, that srpendiculur 


y 
V In Latin Numbers ftands for Five, and 
f 9 with a Dafh (thus v) for sooo. 
VAGINA, Latin, a Sheath, the lower part of 
a Terminus, which ries as out of a Sheath. 


NARIAL INDEX, 


Science, 


Woo 
VALLEY of a Roof, the external 
Ang sle, made by themeeting of two Roc 
; were uled by t} 
gie in Imitation 


are made in foim of F! 
vers, enriched with 
c es the Cony 
fo ITE 
heme ocks, their Heights 


{t Point. 
tions and ingeni 
Rarities in Art 


rlin, a ftreight Oper 
g l, Wood, Se to ur 
l icen from a Houle, ggr. 


ITRUVIAN Hindow, p 
n Scroll 4, p 


Diameter ig 
UNITE, what, 
VOLUTE, or Foi 
VOUSSOIR, T 

whofe Sides have 


l its Bott 


wherein the 
ves ai Enel dcceated 


Monument, Ge. 


= ATHE R-Co 


ame 
WINDOWS 
- Rattic We 
——-Fenetian, P 
——Schemeche aded:? in circular Walls, i 
- Sensicireular, à ? 
- —Semi-elliptical, i 
Wn sm a Dime, © elliptic 


Mes Le- 


are called Lucar If; 1 
tched Roof, or coved 


cutars, as thole are ar 
Ceiling, Vide Lacunair. 
WREATHED C4 poh Bese 
we 
IN Number mnifies 1 d with 

Xx, Dalh (tl I O 

AYSTOYS, a Grecia o of mere 
common Length, which wer retimes - 
covered or open, wherein the blita c 
themtelves in Racing, Wreftling, Xe. The 
Word is Greek, fignifying to polifh, or mak: 


Ceftom to anoint their 
Bodies 


fmooth; it being their 


A Dictionarian INDEX. 
ee a ea o 


POOR 

Bodies with Oil before their Encounters, to 
prevent their Antagonifts from laying faft hold of 
their Fleth. 

“he Romans had their Xyos alfo, which was 
a very long Portico arched over, with Plantations 
of Trees on cach Side, forming anagreeable Place 
to walk in, in very hot or wet Weather. 


Y 
ARDS in a Fathom, 
in a Statute Pole or Perch, 
in a Chain’s Length, 
ina Acre’s Breadth, § 
Yards in a Rood, Furlong or Acre’s 7 6 
Length, j ea 


poo: 


Y A 
Tards in a Mile, a 4 
.—Circumference of the Earth. $ P- 1°: 
Yard {quare, what, 
Yards {quare in a Square of 10 Fect, 
-n a fquare Rod, ù 
(e 16; 


-in a iquare Chain, 
-in an Acre of Land, 


fi 
Z WAS an ancient Numeral, and fignified 
f _;9 2000; and with a Dafh (thus Z) 2000 
‘Times 2000. 
ZOCCOLO, vide Plinth, p. 213. 
ZOPHORUS, vide Freeze, p. 209 


ADV ER- 


Advertifiment to the READER. 


“SHE Reader is defired to obferve, that this Worx wa 1S pro- 
pofed | to the Publick for to be performed bya Socie TY, (or 
Set of People) as fet forth in the /utreduéion, who for that 
Purpofe entered into Articles with me, and undertook todo very great 
Things herein ; but upon future Examen when thofe Parts were 
w anced that they undertook to perform, in the Courfe of the Worx 
none of them produced any Thing: So that Chad™not F, of my fle 
been able to carry on and finih the Wi hole, as well as the Avithietick, 
and Part of the Geometry to that Tim 1€) I fhould have been a ve Ty 
great Sufferer in the Esp ences, that I had then been at, for Paper and 
P rinting, and the World difappointed of the Perrormaxce alfo. 


K, 


IB IAL CILJE T, 


Your NOBLEMEN and GENTLEMEN 


Taught to Draw the Five Orders of Columns in Architedure, 


To Defigu g P trical Plans and Elevations for Temples, Hermitages, Caves, 
Grotto’s, Cafcades, Theatres, and other Ornamental Buildings of Delight, 


To Lay-out, Plaut, and [improve Parks, and Gardens, 


By th AUT HOR. 


By whom Buéddings in gencral are Defigned,- Surveyed, and Rerformed in the 
moit Maft erly Manner, ii 


Artificers Works Meafured and Valued, 


And Engines made, for railing Water for the Service of Towns, Cities, re. 


